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1 

mmttus] msmm»». mm. mm, jehe-am 
an* %%m, u+ia&Mstm* mm, %mm***xm 

-rzmxm i ie*<o#*e l 
MM** 6] miBK»«r«*. **x»iiii*i-6*m 

^7>f h, >y#, ^/w3^rat/fl&ffiR^e>tt*» 
» s **: t <o -efc 5 c t £#® t -r z> mxm 4 * it » 5 

I2«OW«EL?R^ 0 



(2) 7-169567- 

2 

[8MWI8] MEm«MBM«)ft|#Fe, C 
o, Ni, Mn, Cr, V, ZntKltCuO*^ 

*7WW>«lEL3ire-. 

9 ] ffiEjnn*«]i!iBjn»^jR^'frA^ii 

-fbn^h (II) "C*Sitlr»ti:t6i*«8Et 
Eg«»KOAJl^tS»*, MM. *<O&»!ftfcL<IM:<0 

MMt«l ll SMMMiSrK** *Mtxr±«IIM-6W 

aTia»s^t^"cfc6c^s:»«^-r5»**4* 
fc w: 5 mm.(omm e l 

30 [W*3R1 2] *Od>*< #* s . SP^^tli^ 

mw^mw<o^mmtmim\^m^^<ox^^^k 

is*** 1 3 ] mw&mw<»&nm&^n*:tt'+ 
zh<Dx&hzk&w&k-tz>m&mi~~i icov>-rtt 

40 imxm i 4 j MiEas^^^sfs^g^^^-tti^-T? 

E L^T-o 



1 



3 

- * e l^t-o 

E LitHS, 

J&E L*iFti3V^«fESli*«)*ai*iJ:(/*t±i© 
/>i<irt-*^ »i!ii«^lxio- 12 cc • 
cm/cm 2 - S (cmHg) «T^fc***lU§«:4>fc 

d$ 1 X 1 0 ~ 12 c c • c m/c m 2 • S (c mH g) 20 

^lX10" 12 cc • c m/ c m 2 • S (cmHg) £IT 
«F«^i--5fll**4 — 1 5E|rot«EL*^, 

*t* s 1 X 1 0 " 12 c c ■ c m/ c m 2 • S ( c 

mHg) BTTkfttWHr^JK it>-i*t6^t 30 
E LS^o 

[lew^P&fcRW] 

[0 0 0 1] 

[»«Ji«Wffl»»l tiEL 

[0 0 0 2] 40 

[0 0 0 3] ro«t5^*«lEL5R^«, 5gjtt*^tt^F 50 



4*88^7 — 1 6 9 5 6 7 

4 

[0 0 0 4] r<OJ:5<c»3t«tto*<bS:WJbi-6«W 
Krt-fc*tJt*tt MMH¥5- 8 9 9 5 9*4*«) , ©* 

mm&umzx D»«EL»«s*tJh*nxft*»i«E 

L/^/V - 1 2 7 9 2#6*4R) . (3>E L^^- 

ixftv^J:5fc****5*«fe 6 1 0 9 1 

Bk<*rft (^^^5-4 1281f, 3«M 1 4 4 8 6 
*»JhlS« HWIV5-1 8 2 7 5 9 #4^ 

[0 0 0 5] 

\-x^omm^^^X(o^±(o^^kt^+^xih v ) . ®6o^ 
tffcfefci^-C\ iiWW/j:<, ®o*ST*«, 

mt&t<om&^ ELm : t-km±mk<DK%i*<Dj£^ 

A*A<o#«EL*^«:«Wf-r6Ci:«ritti:i-5. * 



5 

[0 0 0 6] 

Wt L All S3 J: t// 4 fc tt#t Jt JS 6 4 a * *:# 
[0 0 0 7] 4fc* WffiBHR^y r-JB*5«tt/«3R«iR 

mfrbftz -as ©a^ttias v ^ a -scorns 
iEL$wi«$n5o 

[0 0 0 8] *fc, WBflHSfl^ Sttu ffiffis jE^LS- 

[0 0 0 9] 4fc. W>ft<i:fc-*isam*fctt* 

»t$ttS t^-C*5 - i tStiE Lift-?- 

[0 0 10] 4/c, ffiflEag»^«»B^. »»«:» 

[0 0 11] 4fc. Sffia»**K*. »jKXttiH»-*-6 

^ h 4r>fy»± <tt±«») , ista-r^-*-, 

[0 0 12] 4fc, WIEIHRSrR*, HiKXttiBWi-* 
■Mfc^-* IWk^- 

Wy?± (tt±tttt) , ftttTyi^-*-, i/VXT/isH 



(4) ftffi¥7-1 6 9 56 7 

6 

[0013] 4fc* tfimmm&mBwmwkD&m&F 

e, Co, Ni, Mn, Cr, V, ZntKliCu^) 
UM*:;* tt-fcix 6 «0-«K±^-& AT** Z>^t trffflk t -t 

[0 0 14] 4fc, ffiTl5J^»l#^»Eg^»3C0&JSO^ 
ASHftaxOuh (II) T*fc5r<l:^8S[^tl>t«EL 

10 [0015] it, ffiGttJtfrR*. »3KX»W*i-* 
^ K ^V!)± <tt±»»> , J&ttT/i'S-J-, ~>y 

[0016] 4*:* m&mm&ytm. &mx\*mx-rz 

[0 0 17] 4fc, *<&d"fc< 2&W4fcM: 

[0 0 18] 4fc, «ifEtt»fleo«»«dSJIft7K*JS:^W 
40 tSt^"C*Swtt»9i:t5f«EL*Wj|ttS 

[0 0 19] 4/c, ffrC«J|»:oftaM^B(t:oW«ft* 

[0020] £fc. «riEift*»Jds, T/^y4JR*fc« 
y ±^J1^ b 4 6 fc cox-fc 5 r t ^r#® t -r 6 
#«EL*^««$tL6o 
[00 2 1] ^^/>4< i: t>-*^SOT4fc«^ 

so fc(R»»fej:t//4fctt»jtjB^b)i«>aa**#-r* 



7 

[0022] tut* iftwxfLmftv>m±mi>K ummm 

[0 0 2 3] ffl1E«g«*afiR»*s->y*^f7^-efc 

art zw&t^z&mE Lm*i>mi&ztiz>o 

[0 0 2 4] ^^>4<H-*^Si*^ 

*v>*< fct-^ s . K*aififfi*dsi x l 0" 12 c c 
• cm/ cm 2 - S (cmHg) 
*< irt)-i^tSt)^*)Swi:^»^tSt«E 

[0 0 2 5] £fc> SftlEfflSfr^^aS^^ 
IM* i x 1 0 " 12 c c • c m/c m 2 • S ( c mH g) J£A 

[oo26].*fe, me««#w»jtji36s. mr3»« 

1 X 1 0~ 12 c c • c m/c m 2 • S ( c mH g ) £X 
TT*&5^ftJf £'>*< i t)-I#t5tWfc5^i: 

[0027] £61-, fltriaasflc^^tJhJB^w^, * 

?>«cK?Raa«»d s 1 x 1 0" 12 c c • c m/c m 2 • S 

(cmHg) «T-c*>s#««*'^*< tt— «*ri-s 

[0 0 2 8] J£AT, #«WWBt*6ftS*r«lE LSH^ 

tf^Raps-O 2 8 6 5 9*fc«36Sftfc#««*Aft 

tt*V\, »l«^^ N t^i(DJf $naHT5 nm~ 
5 /x mTfcSo *fc»»»ii**«E L*^l:ttt?tl5 

to* e>«F^ia^sn<cv\ j^t. jm*^^ bhb/je 
flE L*^«JtW-ov^rittW-f-s. 

[0 0 2 9] <DSt£ 



(5) 7- 1 6 9 5 6 7 

8 

So 

[0030] ©m*i 

10 ®- 1 

(4eV^±) «*e»ttft-fr«at/w*L 
O&S, Cul, I TO, Sn0 2 , Z nO*£*0^m 

20 Cite. 3ig*&l 0%J:9^<tSCi^L<, 
tfij: LT^i/- hfift«:*SQ/DaTtt5 

0 nm-1 /im, b< fll 0 — 200 nmOfEiX' 

[00 3 1] ©- 2 P^ffi 

iittm tt»H«*>'h*v* (4eVOT) 
^WiC<£>^##J^ LTte. -*-hy£i», thy ^^-^ 

mm&vo. a i / (a 1 2 o 3 ) , ^r^v^^A, *±s 

t L < , Kffttffl* 1 0 n 1 » m, £F£ L < 

te5 0~2 0 0 nm(0©iTl^^^:^T*#5 0 **5x 

40 i8Lt, ^H^ia^^iHSfcW^L 
[0 0 3 2] <3>3§3feJl 

[0 0 3 3] **»Wb^»45***«, «x.fi, WW 
BS5 9- 1 9 4 3 9 3 ^WI-BB^SixTt ^6 t^Sr* 

50 *f*ctds-e#6o ^coft^J<b Ltli 
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2, (5, 7 -V- t --O-^/V- 2 --<>y 

t^t/^/V) -1, 3, 4-f7i/7/-/K 4, 
4' -M*7s (5, 7-t-^yf^-2-^/W 
✓ li^) **VW<>\ 4, 4' -tr* [5, 7-v 5 - 

(2-^^-2-^^) - 2 --<^y^^f-/y 

yW] ^f/l^<y, 2, 5-fc** (5, 

2 — oy^-^^v 7-*7=*>^ 2, 5~ 
t** [5 -a, Q -i;^fMy^-2-^ym 

-y-^/yyv] ^^V. 2, [5, 7-v?- 

(2-^^/1^-2-^^-^) - 2 -^y/«t/U 

/W] -3, 4 v^^"^3i^^^^ai>, 2, 5 - hf* 
(5-^^-2— ^^V^^^y^) 
4, 4* - tf* (2 — o^^-^r-^^y VW) fc*^- 
7K 5-^A—2- [2- [4- (5~^^^-2- 
^^y^-y-yy /v) :7m~/K] tr=./i/| *<>:/:*-3r-y- 

/K 2- [2- (4-^pp7x^V) trn/V) 
7 h [1, 2-d] ^-^f-y— /W^^^^^-^f-^— 

2 - 2 ' - ( P -7x^i/yi;t^uy) -tf* 
^oy^r A4t(D+oy7-T % s— 2- [2- 
[4- (2 — o-yw s y/y/H ^^-^] t*-/vi 
^<>y^ ^ yy—^, 2- [2- (4-^yw^^v^^^ 

5/^-^X1 9 7 1, 6 2 8-6 3 7liBj:(/6 4 0 

[0 0 3 4] Mie^rL— Hfc**W-f Kffr&«>fc It 
12. «x.tf#BBBB6 3-2 9 5 6 9 5 ^WI-BH^Sft 
Xl^i>O&JBl>6C^X#6 0 **>ftX«i:LT 

[f] - ffift* (2-*^- 

8-=¥yy/7— h) t/w^^^-^^^t'»\ by* 
-o^**. by* 

y^^ix. by* (5-^o-8-^yjiy-/v) # 
y (5-^nn-8-Jfyy;-;v) 

t?J* s XV [ffi» (II) -t c * (8-fc Kn^r->-5- 

y j ~M «?(D8-t Ko*i/+y y 

^X#5o 

[0 0 3 5] fflfB^^y /W<^*^*<k**i: b 

xn, m%-tmmm&fto 3 1 9 s s 1 w»m*&m 

ftffFftO 3 7 3 5 8 2*W3W«lcBB^SixTt^tOS: 
ffiV^Ct^t#5o UTtt, 1. 4-fc c 

* (2-^^^^y/^) '<>'4?>\ 1, 4-fcT* (3 
- ^^jVT,^]) /V) ^<>if>\ 1, 4-fc'* (4-^^ 
/b*^y/V) -<>if y/i^<y*y, 1, 4- 

bf;* (2-^^W^^yyU) 1, 4-fJ* 

(3-^^W^^y^) -0-if> x 1, 4-t*^ (2- 



(6) W7- 1 6 9 5 6 7 
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[0 0 3 6] 4t^¥2- 2 5 2 7 9 3^«ICBB 

i:LXffli^Ci^-c#5, UXtt, 2, 

5-tf* (4->^^^y/l-) ^7^, 2, 5-fc* 

^ (4 -^/v^y yv-) e^v^, 2, 5-fc*^ [2 

- (l-^^vv-) ) b'^w] 2, 5-tf;* 
10 (4-^ h^rv^^y^) fc^v^ 2, 5~fc*^ [2 

- (4 - t*7=c~;ls) \+zz.>V] \?7i», 2, 5-fc** 
[2- (l-fU-yV) tT^/V] v^^^r^tf 6- 

£^X*#£ 0 -^<£>ftil<£>t><£><b LX, #J;il;f^M4$fFf§0 
3 8 7 7 1 5-g-M3W*idBB**iXTt^6#y 7x^^ 

[0 0 3 7] $61-. ±x6Ufc*3t«ie*J. il^r^- 

<&««fEJW-. mtfi 2-^^p-<y/^ a Appi. 

Phys., ^2 7*. L 7 1 3 (1 9 8 8^) ) % 1, 4 
20 -y7x^b- 1 , 3-^^v>xy x 1, 1, 4, 4 — 
fh77x^-l, 3;/*v ? ^>' (^_LAppl. Phys. 
Lett.,* 5 6^, L 7 9 9 (1 9 9 0« ) . ^7*^ 

a ^ h-mmfc mm* 2-305886 , y 

(«PBH s F2- 1 8 9 8 9 0-&4*«) . ^-^r-y- 
^7/-/^^ (4^^^ 2-216791 * 

m& mm* 2-220393 , t° ^ ^ y >^ 

(W2- 2 2 0 3 9 4-5§-&£8) , is? u^l/f 
30 i?^>ffim& (»B¥2-2 8 9 6 7 5f^«) . b°n 
p tTn-^RWfle (#^^2 - 2 9 6 8 9 1 «-^«) . 
7f y/V7^y^* (Appl. Phys. Lett. J56i, 

l 7 9 9 (199 om ) > ^-^y ism\&w mm* 

2- 1 9 1 6 9 4f45t«) > iWi#WO9 0/l 
3 148^Appl. Phys. Lett. , vol 58, 18, P1982 (1991) 

[0 0 3 8] *»M-Ctt. »^363t*^»»i: L"C. 3? 

S8r^ fy^ ism\&m mmftwtm o 3 s s 7 e 

40 8^^ffl§^#^^3- 2 3 1 9 7 O^Sl^ffi^t 
(0) Sr«v^wt^»*Lv> 0 1, 4 

-7x^. l/^y^f yf-f >x 4, 4 -7 
^V'T-Os 2, 5-^->U^f y 7*4 is, 2, 6 

--^-^^u^^^^y 7* i, 4-t*7x^uy>? 

Ur-f 1, 4-p-^U^^^u^v^^^y-x 

9, io-7yh7ty^^wf yf>r 

4, 4' -tf^ (2, 2 -v^- t -^7x^/1^ 
t'^A-) l^7x^K 4, 4' -b:*^ (2, 2 - 

50 \fz>zbfc-e$z>o 
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[0 0 3 9] coJ:5l-LX»^§ix55l*Jioff*l- 

fcttjE?Ltt>Ji!ft»6jE?L*:aEA-r5Ci:3as-e#, d^oft 
aiASftfcW* (m^jETL) X>» 

[004 0] ®JE7L^Ag 
^Stc:jSi:-CK*tfen6]E7LttAJi^WWt UXti, « 
*J:5*e#tt-»^jE7LaA»»i LTtf ffi £ft"Ci>5 

[0 04 1] Lttt, «x.« h y7/-;vR» 

* (*S#fF3, 112, 19 7 *WJMNf #fiS) , * 
^t'^7/-^R»# (*I»ff3, 1 8 9, 4 4 7f 
nm*«#HR) > W 5 ^V-^RaM* (4#^Bg 3 7-1 
6 0 9 6 9^««#HH) , *k y r y — A'TA^ 
(*i»ff3, 6 1 5, 4 0 2f«»t; ^3, 8 2 
0, 9 8 9-9-9MMF, IDSR3, 5 4 2, 5 4 4tW 
#^0H 4 5-5 5 5 ^-4£#L 1^5 1 - 1 0 9 8 3^ 
^fHBg5 1 -9 3 2 2 4*4**U R55-171 

0 5 [^5 6-4 1 4 8 9£tttL [D 5 5 - 1 0 8 
6 6 7 #4**L [^55-156953 ID 5 6 - 

3 6 6 5 6f^««f>B8) > tf 9 ✓ V ^Bt#ft:*3 «fct/f 

(*i#rFi3, 1 8 0, 7 2 9fBffl 
RI4, 2 7 8, 7 4 6 WBBBB 5 5 - 8 

8 0 6 4 P55-88065 «^tflU ^49~ 

1 0 5 5 3 7 #^*B. ID55-51086 ID 5 
6-8 0 0 5 1 #4*ttL 1^15 6-8 8 1 4 1 ID 
57-45545 1^54- 1 1 2 6 3 7 

H5 5-7 4 5 4 6t^«f*I) . 
T5>«»tt (*B4#STSfS3. 6 1 5, 4 0 4*91*0 

5 1-10 10 5 [D46-3712 
■g-^ffi, ID47-25336 4$BflBS 5 4-53 

4 3 5 4|4*4fU 1^5 4- 1 10536 ^£B. ID 5 4 - 

119925 *^««#fla) > r y -ywr s >mm& 

(*H«F*FJB3, 5 6 7, 4 5 0^»g, ^S3, 1 
8 0, 7 0 3*9S»r H»3, 2 4 0, 5 9 7*«j| 

m> mm3 t 6 5 8, 5 2 otwa*, ^4, 23 

2, 10 3^W, ID* 4, 1 7 5, 9 6 1 tn» 
HS4, 0 1 2, 3 7 6 »WSB#, 4*4*BB 4 9 - 3 



(7) «MH¥7-1 6 9 5 6 7 
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5 7 0 2 ID39-27577 4#Hf]Bg 5 

5- 144250 [6156-119132 
H5 6-2 2 4 3 7 W«fc»fFJB 1.11 

o, 5 1 8 #mmmm#m) . r^i^/^yii 

* (*S#fFfj!3, 5 2 6, 5 0 1 *9»»*4*#fla) , 
***:/--/H*ilM* (*1^I3, 2 5 7, 2 0 3f 

(#MBg5 6-4 6 2 3 4#4*«MMM1R) . ^A^uy 
^R»* (»BHBB 5 4- 1 1 0 8 3 7 ^$B^#JS) . 
10 tK7J/^B»* (*Iftft»3 f 7 1 7, 4 6 2^ 
if, #HHg 5 4-5 9 1 4 3 94&flU ID 5 5 - 5 2 0 

6 3 1^5 5-5 2 0 6 4 H55-46 
■ 7 6 0 ID55-85495 ID 5 7 - 1 

1 3 5 0 ID57-148749 »4**L WBH 5 ? 

2- 311591 94**MM*H8) s **71"<MMM* 
(#§iBS 61-210363 *4*«L ^6 1-2 2 8 4 

5 1 »^«, 1^61-14642 ID 6 1 - 7 2 

2 5 5 P16 2-4 7 6 4 6 *^«, ID 6 2 - 3 

6 6 7 4 [^6 2- 1 0 6 5 2 «42fc«, R6 2- 
20 3 0 2 5 5 [^6 0- 9 3 4 4 5 1^60 

- 9 4 4 6 2 1^6 0- 1 7 4 7 4 9 Rl 

6 0-l"7 50 5 2^«*#I) , ^7f>ii* 
(3KB*MMB4, 9 5 0, 9 5 0fRt»«) . #y->7 

»H¥2-2 04 9 9 6f^«) > T=y^3R* 
(WBB¥ 2-282263 *£t«R) , WWW 1 - 

2 1 1 3 9 9^«I^H»*lxTV^6#*tt*»^y 

X#5o 

[00 4 2] lETl^AS^W^i: LXttlE^tottE 
30 ItSCir^ftS^ #;i>7 j I) isit&Vo (4#^Bg6 

3- 2 9 5 6 9 6 5f^Ci^^) . 59r*lKlR 

Wtm4, 12 7, 4 12fMJ»r »BBBB5 3~2 7 0 

3 3 »4*«fU 1^154-58445 P 5 4 - 1 4 
9 6 3 4 1^54-64299 ID 5 5 — 

7 9 4 5 0 15 5- 1 4 4 2 5 0 ID 5 

6- 119132 ID61-295558 ^ 
ID61-98353 ID63-295695 

40 -6^i:dS#*bt\ 

[0 0 4 3] ±Xb»»>y a V >ik&Vo<Djxmm t lt 

7$/\'7<<>'. 1, 10, 15, 2 0-xh^^^ — 
^-2 1H, 2 3H-^7^yffl (II) , 1, 10, 
15, 20-Th77i^-21H, 2 3H-^/V7 
W VffilS (ID > 5, 10, 15, 2 0-X h7^ 
(^y^7/^n7xr:;V) — 2 1 H, 2 3H-^7 
i/JJay7^P'>7-yt^^K, TA^~«>^ 
7^Di/7^o!l h\ y ^ o v/Tn v (te&JR) % 

v^y f-tMsyfv isT—is, m?- t^^y # m/T 
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[0 0 4 4] iffle»SK«H«r5 WbMttJi 

N' , N ' -f h77x^/V-4, 4 ' - v?T ^77x 
~/K N, N' -i?7=.~A'- N, N' -tT^- (3- 
*?A'7=i=-A') - [1, 1 ' -4, 
4' -v^T^y, 2, 2 -If* (4-^-p-h!J/V7 
^y^-yv) ^n/<y, 1, 1 - br* (4 -v*- p - 

N' , N' -7h7-p-M^-4, 4' -i^T^y 
7x^/K 1, 1-fcf* (4-v J -p-hy^7^7 
^^/P) - 4 — 7x^A^i/^ n^^rf-^ N tr;*, (4 -v? 
t^fUT % / — 2-^f^7xs/P) 7xr:/M^>' % 
fc*^ (4-v^-p - hy^T^77x^;V) :7zc~/vy 
N, N' -v^^/V—N, N' -v 5 (4-y h 
^i^m—AO -4, 4 ' -v^7^f7x^K N, 
N, N' , N' -rh77x^-4, 4* - ^ / 
7 zs.zz.;v^— 7VK 4, 4 ' - fc** {*j7zc=.fl*T S 

y) ^t-hl7x^ N, n, N-hy (p-hy 
M 7-;y, 4- (v*-p - h y ^7 ^ y) -4' - 
[4 lit- p - h y flsT % y ) ^^yyw] *?vw<>\ 

4-N, N-v^7x^7^;- (2 — i/7 zc~/l>y?— 
,V) ^V-£>\ 3-/ h*->-4' — N, N-i?7=L~ 
^7^xf/^^y, N — 7x^^^;w^/-/i/^ 
£^if<5^<^-C£5o LX^L 
fcW^O^^v^^^y-r^^^b^^. IE?Lt£AJf 

[0045] jEn&Kfst isX&mztemzmmztite 

h ft *«■«»-(?*> o "C fc «fc V \ 
[0 0 4 6] ©H^AJi 

[0 0 4 7] Ltlis - hnI^7;^I/7 > 

RW#. #BfiBg 57-149259 5 8 - 5 

5 4 5 0 *4**U R6 3- 1 0 4 0 6 1 ^a^l^ffi^ 
^tLTV^Tyh^^/^^^^i^ Polymer Prep 
rints, Japan Vol. 37, No. 3 (1988) p. 681^{CllGgc $ ttTV > 

T7# ls>^V \s>&<0&&9l : T bvlJ/l'tfZ'WtM 
tK*$K 3&A'*KSM' ^ Kx Japanese Journal of Applied 
Physics, 27, L 269(1988), *£BSBg6 0-6 9 6 5 7 
flL 1^61-143764 ^$8, B61-14815 
9&tem^lCffl^£tlX\,^7/U7tl'~})^>7i*l'ffi 



(8) ffl¥7- 1 6 9 56 7 
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4#MBg 6 1 -2 2 5 1 5 1 BJ 6 1 - 2 3 

3 7 5 Of ^l^$nt^57y h 7^^ 5*** 
yRI»isj:(57yhoyR#(*:, Appl. Phys. Lett., 
55, 15, \4S9*>Mi£<vn 3 8 ®£ffl^S¥H#8^§Rm£ 

«M»HB5 9- 1 9 4 3 9 3 ^«tC»*$ixTV^— 5S 

<nnfr&mm\&mm&m? btiz. ft*3, 4*mhb5 9 
- 1 9 4 3 9 3^«-cttmiEST-e*it{b-&i»*ai*i 

[0 0 4 8] *fc % 8-*yy/-^R*#o4«s 

^ hy* (5, 7-^nu-8-^yy/-/>) r 
/i.^r>i^ hy^(5, 7-^^-8-^^; 
-aO ta'S hy^ (2-y^/v-8-^y y 

m&l n, Mg> Cu. C a, Sn, 4fcM:P b I-IS* 

20 k&x^Zo ^oflfeiw. y ^/W7y- fc^vM^^^^^ 
(D&mt ifc^^ f y ^ ^7 ^ vR»»:fc, m 

[0 0 4 9] «^AJlt UTWff*»1*lwWJPfiSttft 
±»U^«-»^l«*^tt2aK±^e>ft6-«« 

frhtez>mmmmx&>oxh£y<\ 
30 [0050] *¥£w\zm\<^btiz>mmt* a%mm 

#MLftas&*#ttiwttw-r*o t«ELi 
[00 5 1 ] i . m—<n&W 

& 2t isxmmt* i 3 vxmitm 4 

40 ^riai3:$tLTV>5o C^)»±i4fl > tt%RJK/f4 1*5 
J:t^»3R^y TJB4 2?r-m<lr L^:— fi«o-»£Jl±d^ 

[0052] 1 ) 

^6^^dSft*tntf^i"bt>K^Si^i!fiftv^ s , 
1 ^«*«r*/MBIc:*5 ZiLhk^b WL&frbtttft Z> - 

50 3«Lfc«i»*^*ffl^«*lftl»tt^{k*»d^ft6 



(9) 

15 

«Wi*:Krt*. <£SJff4, ki>*tfamm<n±m 

ifejRttwtco-cfcnrf «t< , s*fliitnMgo, g 

e CK A 1 2 0 3 , NiO, C a O. B a O. Fe 2 0 
3 , Y 2 0 3 . S i 0 2 , WMt?-* fQtoWtfcVO^ A 
IN. BN. S i 3 N 4 , Li 3 N*©»k», S i 
C. T i Cf wR<k», SrS. EuS, CuS, Zn 
S«(Oitts ^»MgF 2 , Mg (OH) 2 . Ba 

so 4 &m<nm^&m&mmik&vo*mfz> z.t& 

CX MgCX A 1 2 0 3 , N i 0*^jfe«HT»dS«f{C 20 

[0053] ««i^tt«Mtt^4tod^«&«aJlri. 
xzz> 0 iRmm&mncm&mytmk-rzwr&ia*. * 

*fc*4*>*y*ffifrigJE^5w ^rfi^ti 
a. Xfi*«& 

[0 0 5 4] MMoSAtt, «SJi£rl9:i*«fc ? 40 

*s»*uv\ t*>%A,* &ytmmm<DGmvokLxm& 
^■it-svocDX o \zm\^m^n*i&m ufc t # 14, zcd 

0>K£^3f?£ 50 



»H¥7-1 6 9 5 6 7 
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o) a*e>* z>i%mm&M&-rz>m&*m\z kz>k, mm 

K#*L<t4 2 0#£rFa s J:v\> |S3M(J©Jtffl^-irW< 
-rt^S^Sli 1 x i o " 2 P a J£JtTs *JM- 6xio" 3 P 

<£>JEE;/j£7 X 1 0~ 3 P a£A±> »^L<li 1 X 1 0" 2 P 

0TC»TlwlD«lL-r«»-*-6. *t«K»410nm/» 
£JLT. »l:3nm/»0T#ff*U\ 

<li3 0^T, Se>lcff*L<fiio»aT#J:v\ 

^fc se^>r^-^cojbp^mJE« i 2oov^ #i-6 

OOVTO^K, e*-^m»3 5 0 OmAJST, 
[0 0 5 5] ±Jfi<0J:5^LT»rilSix6«»Ji©J!C* 

«fc«)^f4lK#«FlB*:*<i"a*^K*a**:*< Ltt«4 

£\ (1 0nm/#) "CfiRR"t-6i:*-« 

t4 2 0»£JLT«-i-a^*!ft s *>6. ^rL-X> r<7)«P(Offi»: 
co±PSffiJ4^3 1 2ymX'fc5o — ^> «»Ji^)«^^T 
<t B 0, 1 0 n 

«)lc#4*3g»«TT?fft»aS:?efi£i"6 C t Lt\ 

[00 5 6] 4/c, ^P^lwibH>Xi4^g(D{tfeO«:^ 
6. ^CD«*«»ttK»^b*flfcf4, J^S^^fe 



(10) 



&m¥-7- 1 6 9 5 6 7 
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18 



6) \Z± 0*iWIB*t>^ ttll/<-7A'tDT^3 

[0 0 5 7] (DPVDft^J:!Jfi81K^rfB*«««»tti« 
^y^^u:^ ^y^pfi/y, #y*^u:^ tK y ^ 

tf-^ttt y k #y^ s k (— ns*^^— & io 

•^a-, 1988, 30, 22#HB) , #y^yr (rflBgtfvty'-*' 

* — Jvls 1988, 30, 22#BS > ) x ftMBB 63-18964 

6 3-2 2 2 0 e-^ff^flH^SftXl^^iy***^ 
*it&VO. »BBBB6 3- 2 3 8 1 1 5 

^ p d >?7/Vt p > ^ ft#fltit£r ; fr 

-T ^5R*fi^<* 3- 1 2 9 8 5 2 -g^ft 

#!S) 

[0 0 5 8] ©CVDS [^7X-7l^& (X^X-^C 

vd) ] \c±vm&^&*m&fe»&Mft*ik&Vo 
^y^^-u^, ;#y x h 7 ~7;vJrvx-*f~]si/^ /^y t*^ 

/Why ^^/^>7>s tfV h y * h Crisis 7 

#y '>p=¥^^o 

[0 0 5 9] Q)/<-7^tPT/VP-/K ^A^n 

7VK /<— 7/VtPT^ >-^(7)r7 -/^^^jftidoT^ 30 

4#HgBg6 3-1 8 9 6 4^«IC^$tltV^75/* 
SRM^-fk^. WWW 63-22206 »4*«fcBB# 

l l 5#^«U:|IB^$ixXt^:7 ?X?KK£-?-fl?frtt« 
>jf y ^ n d h y ^/va-o^^-u^ #y ^ o p *?7>v 

7 ^ifi^S^ («f«¥3 - 1 2 9 8 5 2 ^*#JB) 

[0060] {*SJitt. i8i*5K#*ft^tttt:jE&£x. 
tftfnPVDS (±B®<0*# J Hfrfr«M > CVD& 

-hi* (iiiaOoS^^b^) *)S»^d £**X 

m^h£Z>fc. 10nm-100/imt*>5rl:*»4 



*4. *»tt*ffl«W:«*ai x l 0~ 2 P a J£*T#£ L < fl 
6 x i o " 3 P a JWT, «*W^*Pf»fflStt*ia-7 OOt 
^T»* L<I26 0 OtOT, StSMS(i«t^2 0 0^ 
J£JlT#£L<tel 0 0*CEJlTX>fc?K iflS^SOn 
m/mXTft* L<li3n rti/mXY t LXfiRBW"* - 

[0 0 6 1 ] • CVDtt 

m^u>\ yptvyif«^y-7-^^7X-7ii 
£9K^i-6X7X^fi^*s#*Li\ -f&<D&&tec 

[0 0 6 2] • hi£ 

JP^^r^— 7 A'*- p T/WX7 — y<—7/^ xi^-— z r>v 
%tz.\t'*-7 fVifv T * >*$(D7 ym%k&mz&M& 

r OSjKSrflligfletcJKIJB LfcSL 8-16B*BMMfc 
S*-6Cfcl^J: Of*»JB«r«:*o tt*i*IBf4 8 WFIBK± 

So 

[0 0 6 3] -7s — h& 

±ie^-y^ bfe<Dm&tmmzi,xmcmwi&, 100 

-20 0 0 0 r p mfft L<li2 0 0-8 O 00 r pm 
X^IeWlBS^XV^SWIitflsii-iSaSSITL. ^(Dm&fc 
£^£££61-5-6 0»#*L<(*1 0-3 O^HI 

l-J: 5*48*, i#^7>f K*7^»**S (2 5 
X7 5X1. lmm) WiStWSfctttiEL^T 
0. 6-6raK Wl<«0. 5-3ralT'fc5o g 

i-5«»s^$i-iccxai:^tRS^6^ N ^-(o$&is 
h&<D&& mm<Dmffl j $>m<D%)-& 

%t<D&frh. l-40g/100m]^KIi4-2 
Og/lOOml X&& 0 

[0 0 6 4] ^-V^ bfeRXf* hS<7)V> 

3 0-1 0 0tff^t<li50~80X:X\ 1— 24P# 

[0 0 6 5] 2 ) MlhS 
<Dt8/# : fflfS«aJi 3 C0±lwfl|jg«: 1 <D^m 1 3«J^iS 
V^d>?>, K*S»iRJi4 1 tK*^y T— S4 2 i:Sr. 



(11) 

19 

ffiftSRRiRJi : »^®4XS4 llcffi^bti^tt^f^ LT 
11,. (i) ^yt^ittf^^is^^n'^^tik^ 

MYyvi/ft&mm. (iD io 

(iii) 7 5/»^«Is M*tf:7y*te«ffc**<0* 

(iv) ^M^t»*. ma 

gCOFe, Co, Ni, Cu. &tfT /l^* JJ ftJR* *± 

tt*BB»©/h*V^««*.tf, Al, In, 
Mg, Yb, Zi, Na, K«&*tf* 

ttH (^*- PC, PS?) Mwrsci:* 

K5S^y T-g£ UXIL LTffiv^cilSft 
ft, a^k«, ^jyft*. K*3ia#.»^^$v^wi:^^q 

=rj>, ^!)xfuy, #y ^ h y>^3M8J§g, #y«<fcfc* 
ft, s i »s<fc»#&*ifs ii^yr 

[0 0 6 6] 2. m~<OZ£W 

ft 2 ^ftSJf 3 *5 «fc fcteftJtJi 4 <r>>>t£ < 1 1> — 
H»**ffl^^»^ «t t> t (D&jt&ft b it 



«fBB¥7- 1 6 9 5 6 7 

20 

— tt*stllftfcixsri:ds*>6. o. 0l^5%#Sbi: 

[0 0 6 7] M9R«rft*. KR, 
©■Mfc-*^* J^K-^^->»^, K<k», K<b 

[00 6 8] @^^#^^Eg^ffl^^JH (Fe, Co, 
Ni, Mn, Cr, V, Zn, Cu) <nW®^. Wflt* 

^^O^Jl (Fe, Co, Ni, Mn, Cr, V, Z 
n, Cu) , *OA«*t>U<»*OlWfc(lf*r»ft^^ 

*->^^ f K^^v^^, ^<k^, iMb^#^, ^ 

-Y h, ^a-T, SffiK (3F»tt^+l 2 

ft 

e>lw»*Lv\ SWta^/Vh (II) CoOJS 

CoO+l/40 2 - > l/2Co 2 0 3 
[00 6 9] (3>W*tt« s 3-30 fctt Zl jR<OjR 



(12) 



7-169567 
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22 



y#, ^3^rxt;ftftK^^i6»^e)l^5- 

[0 0 7 0] aS^v^-A, dv?^A, 10 

< l li%J^T b . ooi lf%^±) <Dj8^-c8Mb 

[0 0 7 1] c^J:5*»K*:*«WI-*5V^-c»an^* 

1/2 0 2 



R-CH=CH-R 



*ttM*SrK*-rsfi6*3ft s fc*c Klb^^vh (II) <o 
[0 0 7 2] 

R~CH 2 -R* — > R-CH-R' 

(!>-OH 

[0 0 7 3] 
1^2] 



^ R-CH-CH-R 

V 



H20 



R-CH-CH-R 



A 



I 

H OH 



[0074] <&<Dm&. ®, <3>tmm<Dmt)fc2bz>o # 

l/20 2 +C-»CO 
[0 0 7 5] 3. m^.<0&W 

^fclia-S i : a~S i C s a 
-C, GeO<^J:5*i««»S:ffiV^SCi:3&S"C#S. * 40" 

^3-hft»u\ «as*i^*$^^«i7KSij3 

tfy-yyi h^Srffl^*- t^-e#s^, T/w#y&Jl 50 



tili, ifcSJI'K 1 0S*%£rF"C*>S o 1 011% 
[0 0 7 6] 4. mv2<n$tw 

7*, is -3.— * y :/*>r k /<y^# 

±m±m\Z#l,5 0fifi%J^±9 5fift%£JlT^«afiKlt 
(3 8 0-6 5 0 nm) tSJ£t6^$:ttt6(0^ 



(13) 



<ftH¥7- 1 6 9 5 6 7 
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©Jrifc* J: 5 ftMUUM4 4 mt«3Wft 
ffittlMH 3^b^6#tJhJi4_b^flfi.O^Jl:S*8[SL 

[0 0 7 7] 5. f&3Z<D&W 

1 X 1 0 " 12 c c • c m/ cm 2 • s - 
(cmHg) WTT*fc^t«i 2 2 ^>/^ < ^ 

i-Af*:fl»J(OI$^ia 6 Rlfm 7 ld^i-«fi8"C*>oT t> <fc 30 
v\ KiSSig^Sc^aiJSfe^ IX«, «x.tf, m&*fc 
^JBl 6#ff§l 68^(1 9 5 9) I^ISic^ttTV^^ 
J. Polyra. Sci. part2A-2 vol.8 p. 467 ( 1 9 7 

o) {zfcWtistix^zJj&m&mfzz- b#-c%&o & 

, dfj^^o^ K, ^Ut^W 

iS^^^rfc t> o T J: I \, 
[0 0 7 8] 

i*mm i ] 50 



25X75X1. 1 mm(Df-^rXC0^f^^S (HOYA 
TOm* 1 0 0nm(OJ?St**KLXSWiS^ b/c 

(tAa>f^- *-t'3-#vM±«) -cio^rHm^L 
fc. «w*oaw*»aiiEfcmjiR^jcs*»siB (0* 

fifitftDJIR*- HCN, N' ^~;l»-N, N' - tf 

(3-/^/V-^rc^/v) - [l, l* - M'y 
>V\ -4, 4' -v?T;y (£AT\ TPDtV^5) £2 

by* ta^~*a (jeat, ai 

q. h^)l2 00mgAilT, JKa^Y rtfc 
1X1 0" 4 P a ^T^jELfc 0 

[00 7 9] &^T\ T P D SrAttfe«IKlSfifc*D«i^- 
h^2 1 5-2 2 0ttT»Lt, TPD^^^JS 
0. 1-0. 3 n m/»TaW3t«fS 80 I T OK±lC 

4. Alq. SrAnfc^ey ^-r^Kffi^DSR^- V*2 
7 5ttX»LT, Alq. S:**3eft0. 1~0. 
2 n m/#XiEILEAi±l^a , 0 n m 

fee &t-> ^tr*i/VJ± (Mg) 1 g £r^£>A*vC;fc^ 
fc^ey ^rySM^i^- (Ag) 5 00mg 

^WAnxfct^y :/^a(««anl»#— bb&'t 

tl^fotom U M g £ 1 . 6 n m/#<D^38KT*?^ 
f^NPlCAg^O. l nm/PilMT«$ 
t"C, Mg t Ag «b<D^£&JRa^#£JgJ¥l 6 0 nm 

■wtRi+fcc txmmE.vm^-ibmhtitc z 
(ommfcxiZs #7xmm±\z.m-}t>titc i toi, je 

MSilTV^ 0 CCT\ ITOl^ITOllilii 
^Mg : Ag®£9 I nffi*t^J:i9#j»4:i: «9 Wbfc 0 
a. I^flCIb lX10" 4 Pal 

[0 0 8 0] {fcSg^/S 

<Df£f}&8 X 1 0" 3 P air Ufc 0 ^V>T% Mg^Ao/c 
^4 8 5^1^^, Mg^O. 5nm/W«l 



(14) 6 9 5 6 7 

25 26 
S-frT. mmmmt£<nft&^mmO. 3um OOO *WflSX*0. 5 4zm^Pi*5tJI£LT^« : L*L 0 

[0 0 8 1 ] mm*&%m T-f§(Dm!& U0. SiimaiMLfcc ±1E, #tlhJI£Tig;i 

*:<D'&nmi X I 0" 4 Pa^T^lEUMg^l nm/* §L ^£38*$ i±*: 0 



mffi(V) m^S(mA/cm 2 ) 


*$K(cd/m 2 ) 


$gft#J^(lm/w) 


6 10.3 


2 9 0 


1.47 



fc*5. ^^ffirt (0. 3cm 2 ) fclii. 1 OfflF<0jfcM* 10*- [0 0 8 2] [*Jfi«2] iil«jlWMgO (&&'<}) 



tE(V) 1 


i$t$£K(raA/cni 2 ) 


(cd/m 2 ) (lm/w) 


6 


10.0 


2 7 0 1.4 5 7^ 



[oo8 3] [mmmsi mmmi<owm*smm<oMs (myt^mtm±m, Bp°p* : 4 4 om) ^ixio -2 

OftbOlCtfy # — tf— K«JB (Pc) -(^Fe®&* Pa^SS*. T/V-^ t^O^ICtt^A/Tl^lf & 

»»BS:«T^f Ifit 1 0 0 iu mSI Lfc 0 Fe^W («offiS : 3 7 0t) id «fc t) 1 0 » mfflJl Lfc 0 » 

ttfttt 5 /x m, Pc:Fe = 5 0:3 0lf JhJftTS^SR^ttffittfiJlT^ai D T% H»« 1 Rtf 2 i 

%co^x% ch 2 ci 2 s»a*e>s«»*fei-j:Dj«* p«-c*)ofe 0 

tffi(V) mM^S(raA/cm 2 ) »S(cd/ro 2 ) Sift3W(lm/w) «i»3t^^«: 



6 10.5 287 1.43 8 1® 

[008 4] [Jttt«l] AMJiJltJWJhJi (11*014* i2r 1 i:WWcLX*«EL»^«rfWBL*:. *-T-ttlBr4a 



mJE(V) m«^S (mA/cm 2 ) j^g(cd/ra 2 ) 3S;*3W5 (lm/w) 

6 10.6 304 1.50 3m 

[0 0 8 5] [ttflfc«2] «HBJi<0**«BUfcCi:£l Jt«Mf!l 1 ^iatfW«-C*ofc 0 

«EE(V) m«*S(mA/cra 2 ) *$Jg (cd/ra 2 ) <lm/w) 

6 10.5 300 1.50 41® 

[0 0 8 6] ?—9*ifiy hiWWa*^?fcfg fc 0 »J^«HJfi«, Jfc««tra«l 0«(DtMi?lct 

*-?-f^aM*T*. (2 3t) tcx> tTo^o ft**, ^yart^ac^ttinaawffl^feiijjDL^: 



mmm 1 h^j 2 3 wem 1 Jt«« 2 



27 



(15) 



4MH¥7- 1 6 9 5 6 7 

28 



1 0 (5) 1 1 (4) 9 (1) 1 0 5 (9 2) 7 0 (6 6) 



z<d&%:\z£ *>wmwtiimRxfmm'<}) r-mfrhi&z> mm. (2 3t) icx. ^ioocd/m 3 ^ 

[0087] mmi&T^m^mm * 



mmms 
itmw i 

Jt««2 



4, 6 0 0 
9, 3 0 0 
7, 5 0 0 
2 12 
5 0 8 



15, 0 0 0 
2 0, 0 0 0 
17, 0 0 0 
9 5 3 
12, 0 0 0 



[0 0 8 8] [|M16«4] 

2 5 mmX 7 5 mmX 1 . 1 mm^t-Y Xco^f^^SS 
:RK I TOlS^r 10 0 nm©*S-CfiUlLfctoS:a 

- tf (3-^^/^^^— ^) — [1. 1' — t*^^ 

-4, 4' - i/T ^ > (TPD) ^2 0 0mg^ 

)) S—M 7/V^^^^ (A 1 q . ) £r 2 0 0 m 
g AtiM^^^r rti 1 x 1 0~ 4 P a ^TSEEt 

fce ^^TPDA^ffrlE*- h 2 1 5-2 2 0^^ 
t«lTPD$:IfM0. 1-0. 3nm/^S 
*g_tiwi#3fig^^r. j^J?6 0 nm^jE7LaA«S:*BtU 

— h <fc 9 A 1 q . Sr3§#Jl aX60n mSISf U 
fc 0 aK— MMg#2 7 5t-eaR*JftKa s 
0. 1-0. 2nnu SffilIliiITfco/c 0 JfcK. 
*yy^««8t*S»#--hl2:^^-»*>^Al g£A 

SOOmgiV^fcc W#R^2X10" 4 Pal 
T'iSfflT^fy^^^^O. 0 3 — 0. 0 8nm/8W 

* !) ^7^- 1 . 7 — 2. 8 

?.Z»co#- hMSte, ^'ix5 0 0t, 8 0 0tgg 



mmt Lfc, ITO/TPD/Alq/Mg: I nOi 

20 !R^*D»lttlBtttlffi7 V. m^*ff3. 6 mA/ cm 
2 v »gl05cd/m 3 T'iMWl. 3 1 m 

[0089] ^mm±m<omA 

8 N lOOmlH, 7h77^tPxfl/yi:/^7/V 
:*-n-2, 2 — vM^vl"— K 3 - i?Jr*c V — A'**: 

FNo. 1 6 0 0) 5 0 g^ft?$«g«t^ 
^Mii^fc^n-^y^lCl^tu e&5fifi%&r*l 
30 WLfcSttR (ft*«Ktt«) 1 g***-C»**fcLfc 

|10;^oy) 0 

[0 0 9 0] [HJfi«5] ^yt^^^O. 0 1g$:x 
-7/W5ml IdS^ LfcJSIKU:^ 7^?^0. 1 11% 

*^rfcJJ£fiE^t? ioot3 o^Wtti**^ *L**-e»f* 

a^ytti77PyAFNo. 1 6 0 0, 5 0g£*gft? 
40 S-frfcttS^ J/ -x Att»7 o J) h F C - 4 3 , *g 
«14 0mll:M, «l*»»Lfc 0 Z.<D«m& 
HJfi«4T^V^«3g{*:|ra*LT^ir^ MKS:f^»U 

[0091] mmme'] &K*})-^M±m. 

% : y a hFC-4 3, 100ml \Z^=.7$>fc 

SSjx^ciVAFNo. 1 6 0 0. 5 0 g»^f:S 
BMfc="</l' h (II) (D^^O. 5g£H«&#j4i: 

50 (J88?0. 5 ^ y) o 



29 

[0 0 9 2] [Hffi#J7] 5/a»/<tyjrA0. lg 
£S£©7kl 0ml l-*«fS^r. SttTA^-J- (fP**BIS 
|±$L fSq p n£ : 173— y/V-Q- 5 0) 10g^BiT« 
»U ttlTMSttfc ««*PlcAiX. 6 0 0t 

^ > (m. p. =4 2-44t) IdDxTffiftl/Co C 

■tefWL*«»JtJi* Ltf: OUHKil 3 y) . 

[0 0 9 3] [Itttffil3 3 ttS7]j-xAa:B7D y 
-hFC-4 3, 100ml ICr h 7 7tnxf U- ^ h 



6) #i¥7-l 6 9 5 6 7 

30 

*7pyAFNo. 1 6 0 0) 5 0 g £*gfc?£-£fc2g?&£: 

[0 0 9 4] [JttfcflM] 
#S/^^«t>"C5 OKZfctSM&LIt'*?? >( > (m. p. = 
4 2-4 41C) *rWII«l4-rfflV^fc«SlrtWc»#L, tk 
ft LT«Bt4rft« LffcSiWJtJI i: Lfc (KIM 1 S 
y) o SH6«4-7*iJ:VJt««3 — 4 0#«EL* : P 

10 0c d/m 2 T?S«8Kgl|jBB«I*3J:t/l^fl*0* 
**JMfc*rfTofc. 



K ft l-Srfl*0#*HfK» 



HJ£#J4 


4, 


5 0 0 B$n 


2 0, 


o o of$mu± 


1 2^J3«fl:*L 


3lj6£0ij5 


5, 


0 0 0 ^ 


2 0, 


0 0 0B*BB£U: 


1 2-Jrfl«»bftL 




4, 


0 0 0 l$M 


2 0, 


0 0 0B#PflJ^_b 


1 2trM'&mtt£L> 




8, 


0 0 0 ftPQ 


1 o, 


0 0 0P*BBSAJt 


1 2^J3**ffc/jrL 


Jt««3 




15 0 B*Ffl 


2, 


0 0 0«fBB£JL± 
















J£i&#j4 




15 0 B#F B 1 


1 , 


0 0 0 B$IW£U: 

















[0 0 9 5] [*J6«8] 

sw7xi:ioo'oawito (mit-ow^-wi 
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(54) ORGANIC EL ELEMENT 

(57)Abstract: 

PURPOSE: To prevent the degradation of a light emitting 
characteristic caused by oxygen or moisture, and 
maintain a stable light emitting characteristic over a long 
period of time by arranging a layer of double layers 
composed of an oxygen barrier layer and an oxygen 
absorbing layer as a sealing layer of a layered body. 
CONSTITUTION: A sealing layer 4 is arranged outside of 
a structure body 1 as a layered body 2 through a 
protective layer 3. This sealing layer 4 is composed of 
one or more sets of double layers by forming an oxygen 
absorbing layer 41 and an oxygen barrier layer 42 as a 
single set. An organic compound, an oxygen absorbing 
compound, a fluorine compound, metallic fine powder and 
the like having small ionization potential are used as a 
material used in the oxygen absorbing layer 41. Metallic 
oxide, nitride, fluoride and the like used as the protective 
layer 3 are used as the oxygen barrier layer 42. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] , . , r , _ _ . , 

[Claim 1] An organic EL device characterized by being that in which one [ at least ] of these has a group 
of a double layer to which a closure layer of said layered product becomes the structure which comes to 
pinch an organic luminescent material, and a list from an oxygen barrier layer and an oxygen uptake 
layer transparence or inter-electrode [ translucent / of a pair which counters mutually ] in an organic EL 
device which has a layered product which consists of a protective layer and/or a closure layer which 
were arranged in an outside of the structure more than a lot. 

[Claim 2] An organic EL device according to claim 1 with which a group of a double layer which 
consists of said oxygen barrier layer and an oxygen uptake layer is characterized by carrying out the 
laminating of an oxygen uptake layer and the oxygen barrier layer at an electrode side by the side of 
cathode at this order among electrodes of said pair which counters mutually. 

[Claim 3] An organic EL device according to claim 1 characterized by being what said structure has a 
substrate, an anode plate, a hole-injection transportation layer, a luminous layer, an electron injection 
transportation layer, cathode, a protective layer, and a closure layer in this order, and has a lot of a 
double layer to which that closure layer has an oxygen uptake layer and an oxygen barrier layer in this 
order more than a lot. . 

[Claim 4] An organic EL device characterized by either [ at least ] a protective layer of said layered 
product or a closure layer being what contains adsorption, occlusion, or a material to consume for 
oxygen in an organic EL device which has a layered product which becomes the structure to which at 
least one of these comes to pinch an organic luminescent material to inter-electrode [ of transparence or 
a translucent pair which counters mutually ], and a list from a protective layer and/or a closure layer 
which were arranged in an outside of the structure. 

[Claim 5] An organic EL device of claim 1-3 whose protective layer of said layered product is what 
contains adsorption, occlusion, or a material to consume for oxygen given in any 1 term. 
[Claim 6] An organic EL device according to claim 4 or 5 characterized by being what adsorption, 
occlusion, or a material to consume becomes from one or more material chosen from a group which 
consists of a magnesium oxide, a magnesium carbonate, an iron oxide, titanium oxide, a bentomte, acid 
clay, a montmorillonite, the diatom earth (clay mineral), an activated alumina, a silica alumina, a zeolite, 
a silica, a zirconia, and activated carbon about said oxygen. 

[Claim 7] Adsorption, occlusion, or a material to consume said oxygen Impalpable powder of a metal of 
the fourth period of the periodic table, A thin film, its metal salt, its oxide, or impalpable powder of a 
metal of the fourth period of the periodic table, A thin film, its metal salt, or its oxide A magnesium 
oxide, a magnesium carbonate, an iron oxide, titanium oxide, a bentonite, acid clay, a montmorillonite, 
the diatom earth (clay mineral), An organic EL device according to claim 4 or 5 characterized by 
making one or more material chosen from a group which consists of an activated alumina, a silica 
alumina, a zeolite, a silica, a zirconia, and activated carbon support with 10 or less % of the weight of 

concentration. . a e 

[Claim 8] An organic EL device according to claim 7 characterized by a metal of said fourth period ot 
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the periodic table being a simple substance of Fe, Co, nickel, Mn, Cr, V, Zn, or Cu, or an alloy more 

than those kinds. . _ 

[Claim 9] An organic EL device according to claim 8 characterized by an alloy of a metal ot said lourth 
period of a periodic-law table being cobalt oxide (II). 

[Claim 10] A hydrocarbon in which adsorption, occlusion, or a material to consume has carbon whose 
carbon number is the first class of 3-30, or the second class about said oxygen Impalpable powder, a thin 
film its metal salt, or its oxide of a metal of the fourth period of the periodic table, Impalpable powder 
of a metal of the fourth period of the periodic table, a thin film, its metal salt, or its oxide Or a 
magnesium oxide, a magnesium carbonate, an iron oxide, titanium oxide, a bentonite, acid clay, a 
montmorillonite, the diatom earth (clay mineral), A thing which one or more material chosen from a 
group which consists of an activated alumina, a silica alumina, a zeolite, a silica, a zirconia, and 
activated carbon was made to support with 10 or less % of the weight of concentration, Or an organic 
EL device according to claim 4 or 5 characterized by carrying out impregnation to activated carbon by 1 
or less % of the weight of concentration. 

[Claim 1 1] An organic EL device according to claim 4 or 5 characterized by making one or more 
material with which adsorption, occlusion, or a material to consume is chosen from a group which 
consists of a magnesium oxide, a magnesium carbonate, an iron oxide, titanium oxide, a bentonite, acid 
clay a montmorillonite, the diatom earth (clay mineral), an activated alumina, a silica alumina, a zeolite, 
a silica, a zirconia, and activated carbon in platinum, palladium, a rhodium, a ruthenium, or silver 
support said oxygen with 5 or less % of the weight of concentration 

[Claim 12] An organic EL device characterized by being that in which a protective layer of said layered 
product contains a dehydrating agent in an organic EL device which has a layered product to which at 
least one of these becomes the structure which comes to pinch an organic luminescent material to mter- 
electrode [ of transparence or a translucent pair which counters mutually ], and a list from a protective 
layer and/or a closure layer which were arranged in an outside of the structure. 

[Claim 13] An organic EL device of claim 1-11 characterized by being that in which a protective layer 
of said layered product contains a dehydrating agent given in any 1 term. 

[Claim 14] An organic EL device according to claim 12 or 13 characterized by a protective layer of said 
layered product being the solid organic substance. 

[Claim 15] An organic EL device of claim 12-14 characterized by being what said dehydrating agent 
becomes from alkali metal or alkaline earth metal given in any 1 term. 

[Claim 16] An organic EL device characterized by being what a closure layer of said layered product 
becomes from light or thermosetting resin containing an inorganic composition in an organic EL device 
which has a layered product to which at least one of these becomes the structure which comes to pinch 
an organic luminescent material between electrodes of transparence or a translucent pair which counters 
mutually, and a list from a protective layer and/or a closure layer which were arranged in an outside of 

the structure. , . , , , c a 

[Claim 1 7] An organic EL device of claim 1-15 characterized by being what a closure layer of said 
layered product becomes from light or thermosetting resin containing an inorganic composition given in 

any 1 term. , . , , . , . 

[Claim 18] An organic EL device according to claim 16 or 17 characterized by said inorganic 

composition being silica glass. - . 

[Claim 19] The structure to which at least one of these comes to pinch an organic luminescent material 
between electrodes of transparence or a translucent pair which counters mutually, In an organic EL 
device which has a layered product which becomes a list from a protective layer and/or a closure layer 
which were arranged in an outside of the structure either [ at least ] a protective layer of said layered 
product or a closure layer An organic EL device characterized by being what has further at least an 
organic layer whose oxygen transmission coefficients are below 1x10-12 cc-cm/cm2 and S (cmHg). 
[Claim 20] An organic EL device of claim 1-11 characterized by being that in which a protective layer 
of said layered product has further at least an organic layer whose oxygen transmission coefficients are 
below 1x10-12 cc-cm/cm2 and S (cmHg) given in any 1 term. 
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[Claim 21] An organic EL device according to claim 4 to 15 characterized by a closure layer of said 
layered product being what has further at least an organic layer whose oxygen transmission coefficients 
are below 1x10-12 cc-cm/cm2 and S (cmHg). . 
[Claim 22] An organic EL device of claim 1-18 characterized by having further at least an organic layer 
whose oxygen transmission coefficients are below 1x10-12 cc-cm/cm2 and S (cmHg) further on the 
outside of a closure layer of said layered product given in any 1 term. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[° 001 ] 

[Industrial Application] This invention relates to an organic electroluminescence (electroluminescence) 
element. It continues at the long period of time still more detailed mainly used suitable for the various 
displays and light emitting device for information industry devices, a stable luminescence property is 
maintained, and it is related with a long lasting organic EL device. 

[° 002 ] , • U 1 

[Description of the Prior Art] The organic EL device consists of the structures which sandwiched an 

organic luminescent material with the counterelectrode of a pair, from one electrode, an electron is 

poured in and an electron hole is poured in from the electrode of another side. When this electron and 

electron hole that were poured in recombine within a luminous layer, luminescence arises. This organic 

EL device is expected as a full color flat-panel display or a thing replaced with LED from the height of 

that shock resistance and visibility, and the versatility of the luminescent color which the organic 

substance has, and development is furthered. 

[0003] It is known that such an organic EL device will fall to continuation or discontinuity remarkably 
compared with the case where the luminescence properties of luminescence brightness, luminous 
efficiency, and luminescence, such as homogeneity, are the first stages when a fixed period drive is 
carried out. As a cause of deterioration of such a luminescence property, oxidation of the electrode by 
moisture, the denaturation of the organic substance, etc. can be cited into the oxidative degradation of 
the organic material by oxidation of the electrode by the oxygen which invaded in the organic EL 
device, and the pyrexia at the time of a drive, and the air which invaded in the organic EL device. 
Furthermore, the interface of the structure exfoliates under the effect of oxygen or moisture, or it 
becomes a trigger that the environment at the time of the pyrexia and the drive at the time of a drive was 
an elevated temperature etc., stress occurs in the interface of the structure by the difference in the 
coefficient of thermal expansion of each component, and mechanical deterioration of the structure of an 
interface exfoliating can be cited as the cause. 

[0004] As invention which prevents deterioration of such a luminescence property, the protective coat 
which becomes the outside surface of the laminated-structure object of** organic EL device from an 
electric insulation inorganic compound is prepared. The closure method which prepared the shield layer 
which consists of material chosen as the outside of this protective layer from the group which consists of 
an electric insulation high molecular compound and electric insulation airtight fluids, such as electric 
insulation glass, an epoxy resin, and silicone resin, (JP,5-89959,A), ** Make into boxing the thin film 
EL panel (JP,2-12792,A) and ** EL element to which it comes to carry out the closure of the thin film 
EL element with the shape of a solid-state and the gel insulating material which has a back substrate and 
water absorbent. How to make it share so that diphosphorus pentaoxide cannot be touched in it at an EL 
element (JP,3-261091,A), And sink ** EL element into a fluorocarbon oil, and a dehydrating agent is 
mixed into the fluorocarbon oil. The closure technology (JP,5-182759,A) using the method (JP,5- 
4 1281, A and No. 1 14486 official report) except moisture and ** photoresist in which moisture 
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resistance is highly airtight etc. is indicated. 
[0005] 

[Problem(s) to be Solved by the Invention] It is not what the effect of the closure about oxygen can not 
necessarily be satisfied with the closure method of the aforementioned ** of fully. However, in the thin 
film EL panel of ** The effect of the closure about oxygen is inadequate too. By the method of ** Since 
another container with which the EL element was made into boxing and diphosphorus pentaoxide 
entered into it must be made, in order that diphosphorus pentaoxide may react violently with the 
electrode of an EL element, and the organic substance complicated [ production of an element ], Since 
shock resistance must be taken into consideration, are not practical. By the method of ** Since it is a 
liquid, it is difficult handling in the case of the closure, and since a fluorocarbon oil has the risk of a 
liquid'spill in case it is destruction, it is not practical. By the method of** There was a problem that an 
element deteriorated as a result broke mechanically, by the difference in the contraction at the time of 
hardening of such resin, and the expansion coefficient of an EL element and a closure layer (temperature 
cycle). It was made in view of the above-mentioned problem, and deterioration of the luminescence 
property by oxygen or moisture is prevented, it continues at a long period of time, a stable luminescence 
property is maintained, and this invention aims at offering a long lasting organic EL device. Moreover, 
mechanical deterioration of the element by the temperature cycle is prevented, it continues at a long 
period of time, a stable luminescence property is maintained, and it sets it as other purposes to offer a 
long lasting organic EL device. 
[0006] ^ 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, according to this 
invention, at least one of these to transparence or inter-electrode [ translucent / of a pair which counters 
mutually ] In an organic EL device which has a layered product which becomes the structure which 
comes to pinch an organic luminescent material, and a list from a protective layer and/or a closure layer 
which were arranged in an outside of the structure An organic EL device characterized by being what 
has a group of a double layer which a closure layer of said layered product turns into from an oxygen 
barrier layer and an oxygen uptake layer more than a lot is offered. 

[0007] Moreover, an organic EL device characterized by a group of a double layer which consists of 
said oxygen barrier layer and an oxygen uptake layer carrying out the laminating of an oxygen uptake 
layer and the oxygen barrier layer in this order among electrodes of said pair which counters mutually at 
an electrode side by the side of cathode is offered. 

[0008] Moreover, an organic EL device characterized by being what said structure has a substrate, an 
anode plate, a hole-injection transportation layer, a luminous layer, an electron injection transportation 
layer, cathode, a protective layer, and a closure layer in this order, and has a lot of a double layer to 
which that closure layer has an oxygen uptake layer and an oxygen barrier layer in this order more than 
a lot is offered. 

[0009] Moreover, in an organic EL device which has a layered product which becomes the structure to 
which at least one of these comes to pinch an organic luminescent material to inter-electrode [ of 
transparence or a translucent pair which counters mutually ], and a list from a protective layer and/or a 
closure layer which were arranged in an outside of the structure, an organic EL device characterized by 
either [ at least ] a protective layer of said layered product or a closure layer being what contains 
adsorption, occlusion, or a material to consume for oxygen is offered. 

[0010] Moreover, an organic EL device which is that in which a protective layer of said layered product 
contains adsorption, occlusion, or a material to consume for oxygen is offered. 

[001 1] Moreover, an organic EL device characterized by being what adsorption, occlusion, or a material 
to consume becomes from one or more material chosen from a group which consists of a magnesium 
oxide, a magnesium carbonate, an iron oxide, titanium oxide, a bentonite, acid clay, a montmorillonite, 
the diatom earth (clay mineral), an activated alumina, a silica alumina, a zeolite, a silica, a zirconia, and 
activated carbon about said oxygen is offered. 

[0012] Adsorption, occlusion, or a material to consume said oxygen Moreover, impalpable powder of a 
metal of the fourth period of the periodic table, A thin film, its metal salt, its oxide, or impalpable 
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powder of a metal of the fourth period of the periodic table, A thin film, its metal salt, or its oxide A 
magnesium oxide, a magnesium carbonate, an iron oxide, titanium oxide, a bentonite, acid clay, a 
montmorillonite, the diatom earth (clay mineral), An organic EL device characterized by making one or 
more material chosen from a group which consists of an activated alumina, a silica alumina, a zeolite, a 
silica, a zirconia, and activated carbon support with 10 or less % of the weight of concentration is 
offered. 

[0013] Moreover, an organic EL device characterized by a metal of said fourth penod of the periodic 
table being a simple substance of Fe, Co, nickel, Mn, Cr, V, Zn, or Cu or an alloy more than those kinds 
is offered. 

[0014] Moreover, an organic EL device characterized by an alloy of a metal of said fourth penod of a 
periodic-law table being cobalt oxide (II) is offered. 

[0015] Moreover, 3-30, a carbon number said oxygen [ adsorption, occlusion, or a material to consume ] 
A hydrocarbon with carbon of the first class or the second class Impalpable powder of a metal of the 
fourth period of the periodic table, A thin film, its metal salt, its oxide, or impalpable powder of a metal 
of the fourth period of the periodic table, A thin film, its metal salt, or its oxide A magnesium oxide, a 
magnesium carbonate, an iron oxide, titanium oxide, a bentonite, acid clay, a montmorillonite, the 
diatom earth (clay mineral), A thing which one or more material chosen from a group which consists of 
an activated alumina, a silica alumina, a zeolite, a silica, a zirconia, and activated carbon was made to 
support with 10 or less % of the weight of concentration, or an organic EL device characterized by 
carrying out impregnation to activated carbon by 1 or less % of the weight of concentration is offered. 
[0016] Moreover, an organic EL device characterized by making one or more material with which 
adsorption, occlusion, or a material to consume is chosen from a group which consists of a magnesium 
oxide, a magnesium carbonate, an iron oxide, titanium oxide, a bentonite, acid clay, a montmorillonite, 
the diatom earth (clay mineral), an activated alumina, a silica alumina, a zeolite, a silica, a zirconia, and 
activated carbon in platinum, palladium, a rhodium, a ruthenium, or silver support said oxygen with 5 or 
less % of the weight of concentration be offered. 

[0017] Moreover, in an organic EL device which has a layered product to which at least one of these 
becomes the structure which comes to pinch an organic luminescent material to inter-electrode [ of 
transparence or a translucent pair which counters mutually ], and a list from a protective layer and/or a 
closure layer which were arranged in an outside of the structure, an organic EL device characterized by 
being that in which a protective layer of said layered product contains a dehydrating agent is offered. 
[0018] Moreover, an organic EL device characterized by being that in which a protective layer of said 
layered product contains a dehydrating agent is offered. 

[0019] Moreover, an organic EL device characterized by a protective layer of said layered product being 
the solid organic substance is offered. 

[0020] Moreover, an organic EL device characterized by being what said dehydrating agent becomes 
from alkali metal or alkaline earth metal is offered. 

[0021] Moreover, in an organic EL device which has a layered product to which at least one of these 
becomes the structure which comes to pinch an organic luminescent material between electrodes of 
transparence or a translucent pair which counters mutually, and a list from a protective layer and/or a 
closure layer which were arranged in an outside of the structure, an organic EL device characterized by 
being what a closure layer of said layered product becomes from light or thermosetting resin containing 
an inorganic composition is offered. 

[0022] Moreover, an organic EL device characterized by being what a closure layer of said layered 
product becomes from light or thermosetting resin containing an inorganic composition is offered. 
[0023] Moreover, an organic EL device characterized by said inorganic composition being silica glass is 
offered. 

[0024] Moreover, the structure to which at least one of these comes to pinch an organic luminescent 
material between electrodes of transparence or a translucent pair which counters mutually, In an organic 
EL device which has a layered product which becomes a list from a protective layer and/or a closure 
layer which were arranged in an outside of the structure either [ at least ] a protective layer of said 
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layered product or a closure layer An organic EL device characterized by being what has further at least 
an organic layer whose oxygen transmission coefficients are below 1x10-12 cc-cm/cm2 and S (cmHg) is 

offered. _ . , 

[0025] Moreover, an organic EL device characterized by being that in which a protective layer ol said 
layered product has further at least an organic layer whose oxygen transmission coefficients are below 
1x10-12 cc-cm/cm2 and S (cmHg) is offered. 

[0026] Moreover, an organic EL device characterized by a closure layer of said layered product being 
what has further at least an organic layer whose oxygen transmission coefficients are below 1x10-12 cc- 
cm/cm2 and S (cmHg) is offered. , 
[0027] Furthermore, an organic EL device characterized by having further at least an organic layer 
whose oxygen transmission coefficients are below 1x10-12 cc-cm/cm2 and S (cmHg) further on the 
outside of a closure layer of said layered product is offered. 

[0028] Hereafter, a configuration of an organic EL device used for this invention is explained. First, the 
structure of an organic EL device used for this invention is explained. Especially the configuration is not 
limited and can take a configuration of arbitration. For example, an anode plate / luminous layer / 
cathode, an anode plate / hole-injection layer / luminous layer / cathode, an anode plate / luminous 
layer / electron injection layer / cathode, or an anode plate / hole-injection layer / luminous layer / 
electron injection layer / cathode can be mentioned. Moreover, a layered product of two or more layers 
is sufficient as each class, and a mixolimnion of two or more materials is sufficient as it. These organic 
substance each class can be formed using a method of heating by resistance heating method by a boat, a 
filament, etc. which put in the organic substance proposed by Japanese Patent Application No. No. 
028659 f five to ], and evaporating, and making deposit the evaporated organic substance on one 
electrode, and forming an organic layer. Especially thickness of each class is not limited. Thickness of 
each class except an electrode of yin and yang is usually 5nm - 5 micrometers. Moreover, a material is 
not limited especially if usually used for an organic EL device. Hereafter, the structure of an organic EL 
device which consists of an anode plate / hole-injection transportation layer / luminous layer / an 
electron injection transportation layer / cathode is explained concretely. 

[0029] ** As for the structure of an organic EL device used for substrate this invention, forming on a 
substrate is desirable. As for a substrate used for this invention, what has transparency is desirable, and 
glass, a transparent plastic, a quartz, etc. can specifically be mentioned. 

[0030] ** At least one of these of an electrode used for electrode this invention is for transparence which 
consists of transparence or a translucent electrode (an anode plate and cathode) of a pair which counters 
mutually, or supposing that it is translucent acquiring transparency. 

** -1 As an anode plate used for anode plate this invention, what uses a large (4eV or more) metal, an 
alloy, electrical conductivity compounds, and such mixture of a work function as electrode material can 
be used suitably. As an example of such electrode material, a transparent material or translucent 
materials with a dielectric, such as metals, such as Au, Cul, ITO and Sn02, and ZnO, can be mentioned. 
This anode plate can create such pole material by making a thin film form by methods, such as vacuum 
evaporation© and sputtering. When taking out luminescence from this electrode, it is desirable to make 
permeability larger than 10%, and, as for sheet resistance as an electrode, it is desirable to carry out to 
below hundreds of ohms / **. Although thickness is furthermore based also on a material, lOnm - 1 
micrometer can usually be preferably chosen in 1 0-200nm. 

[0031] ** -2 What uses a small (4eV or less) metal, an alloy, electrical conductivity compounds, and 
such mixture of a work function as electrode material as cathode one side and cathode can be used. As 
an example of such electrode material, a sodium and sodium-potassium alloy, magnesium, a lithium, 
magnesium / copper mixture, aluminum/(aluminum 203), an indium, a rare earth metal, etc. can be 
mentioned. This cathode can create such electrode material by making a thin film form by methods, such 
as vacuum evaporationo and sputtering. Moreover, as for sheet resistance as an electrode, it is desirable 
to carry out to below hundreds of ohms / **, and lOnm - 1 micrometer of thickness can usually be 
preferably chosen in 50-200nm. In addition, in this EL element, it is desirable in order for transparence 
or supposing that it is translucent to penetrate either this anode plate or cathode, and for the electrode 
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itself to penetrate luminescence and to raise ejection effectiveness of luminescence. 
[0032] ** As an organic compound usable as a material of a luminous layer luminous layer, although 
there is especially no limitation, it can mention fluorescent brighteners, such as a benzothiazole system 
a benzimidazole system, and a benzo oxazole system, a metal chelation oxy-NOIDO compound, a styryl 

benzenoid compound, etc. _ %rtA ~ M « u 

[0033] If a compound name is shown concretely, what is indicated by JP,59-19439.3,A can De 
mentioned, for example. As the example of representation, it is 2 and 5-screw (5, 7-G t-pentyl-2- 
benzoxazolyl). -1,3, 4-thiadiazole, A 4 and 4-screw (5, 7-t-pentyl-2-benzoxazolyl) stilbene, 4 and 4 
screw [ - ] [5 and 7-G (2-methyl-2-butyl)-2-benzoxazolyl] stilbene, 2, 5-screw (5, 7-G t-pentyl-2- 
benzoxazolyl) thiophene, 2, 5-screw [5-alpha and alpha-dimethylbenzyl-2-benzoxazolyl] thiophene, 2, 
5-screw [5 and 7-G (2-methyl-2-butyl)-2-benzoxazolyl]-3, 4 diophenyl thiophene, 2, 5-screw (5-methyl- 
2-benzoxazolyl) thiophene, A 4 and 4'-screw (2 -benzoxazolyl) biphenyl, 5-methyl-2-[2-[4-(5-methyl-2- 
benzoxazolyl) phenyl] vinyl] benzo oxazole, Benzo oxazole systems, such as 2-[2-(4-chlorophenyl) 
vinyl] [1 and 2-naphth d] oxazole, 2-2' -(p-phenylenedivinylene)- Benzothiazole systems, such as bis- 
benzothiazole, Fluorescent brighteners, such as benzimidazole systems, such as 2-[2-[4-(2 -benzo 
imidazolyl) phenyl] vinyl] benzimidazole and 2-[2-(4-carboxyphenyl) vinyl] benzimidazole, can be 
mentioned. Furthermore, other useful compounds are enumerated by the chemistry OBU synthetic 
soybeans 1971, 628-637 pages, and 640 pages. ™ r ^„ c A , , 

[0034] As said chelation oxy-NOIDO compound, what is indicated by JP,63-295695,A, for example can 
be used As the example of representation, tris (eight quinolinol) aluminum, screw (eight quinolinol) 
magnesium, Screw ([Benzo f]-eight quinolinol) zinc, screw (2-methyl-8-quinolate) aluminum oxide, A 
tris (eight quinolinol) indium, tris (5 -methyl-eight quinolinol) aluminum, An eight-qumohnol lithium, a 
tris (5-chloro-eight quinolinol) gallium, 8-hydroxyquinoline system metal complexes, dihthium 
EPINTORI dione, etc., such as screw (5-chloro-eight quinolinol) calcium and Pon [zinc (Il)-screw (8- 
hydroxy-5-KINORI nonyl) methane], can be mentioned. 

[00351 Moreover, as said styryl benzenoid compound, what is indicated by the Europe patent No. 
03 19881 specification and the Europe patent No. 0373582 specification, for example can be used. As the 
example of representation, 1, 4-screw (2-methyl styryl) benzene, 1, 4-screw (3-methyl styryl) benzene 
1 4-screw (4-methyl styryl) benzene, JISUCHIRIRU benzene, 1, 4-screw (2-ethyl styryl) benzene, 14- 
screw (3-ethyl styryl) benzene, 1, 4-screw (2-methyl styryl)-2-methylbenzene, 1, and 4-screw (2-methyl 
styryl)-2-ethylbenzene etc. can be mentioned. 

[00361 Moreover, a JISUCHIRIRU pyrazine derivative currently indicated by JP,2-252793,A can also 
be used as a material of a luminous layer. As the example of representation, 2, 5-screw (4-methyl styryl) 
pyrazine, 2, 5-screw (4-ethyl styryl) pyrazine, 2, 5-screw [2-(l-naphthyl) vinyl] pyrazine , 2, 5-screw (4- 
methoxy styryl) pyrazine, 2, and 5-screw [2-(4-biphenyl) vinyl] pyrazine, 2, and 5-screw [2-(l-pyrenyl) 
vinyl] pyrazine etc. can be mentioned. As other things, a polyphenyl system compound currently 
indicated by for example, the Europe patent No. 0387715 specification can also be used as a material of 

a luminous layer. ... 
[0037] Furthermore, a fluorescent brightener, a metal chelation oxy-NOIDO compound which were 
mentioned above, In addition to a styryl benzenoid compound etc., and [ non / for example, / 12-phtalo 
neri / (J Appl.Phys., the 27th volume, L713 (1988)) ] 1, 4-diphenyl-l,3-butadiene, 1, 1 and 4 and 4- 
tetra-phenyl-l,3-butadiene (above Appl. Phys. Lett., the 56th volume, L799 (1990)), The North 'America 
Free Trade Agreement RUIMIDO derivative (JP,2-305886,A), a perylene derivative (JP,2-189890,A), 
An OKISA diazole derivative (JP,2-216791,A or OKISA diazole derivative indicated by Hamada and 
others at the 38th applied-physics relation union lecture meeting), An aldazine derivative (JP.2- 
220393 A) a PIRAJIRIN derivative (JP,2-220394,A), A cyclopentadiene derivative (JP,2-289675,A), a 
pyrrolo pyrrole derivative (JP,2-296891,A), A styryl amine derivative (Appl.Phys.Lett., the 56th 
volume L799 (1990)), A coumarin system compound (JP,2-191694,A), the international public 
presentation official report WO 90/13148, Appl.Phys.Lett., vol 58, 18, and P1982 (1991) A high 
molecular compound which is indicated It can use as a material of a luminous layer. 
[0038] It is desirable to use an aromatic series JIMECHIRI DIN system compound (thing of an 
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indication to the Europe patent No. 0388768 specification or JP,3-231970,A) as a material of a luminous 
layer especially in this invention. As an example, a - screw (2 and 2-G t-buthylphenyl vinyl) biphenyl, 
and 1, 4-phenylene dimethylidyne, 4, and 4-phenylene dimethylidyne, 2, 5-xylene JLMECHIRI DIN, 
2 6-naphthylenedimethylidyne, 1 ,4-biphenylene dimethylidyne, 1, 4-p-terephenylene dimethylidyne, 9, 
10-anthracene G RUJIRU methylidyne, 4, and 4 '4, 4'-screw (2 and 2-diphenyl vinyl) biphenyl etc. can 
mention those derivatives. 

[0039] Thus, although there is especially no limitation about thickness of a luminous layer formed and it 
can choose suitably according to a condition, the range of 5nm - 5 micrometers is usually desirable. A 
luminous layer in an organic EL device offers a field of recombination of a transportation function and 
an electron to which a charge (an electron and electron hole) which can pour in an electron hole from an 
anode plate or a hole-injection layer at the time of electric-field impression, and can pour an electron 
into it from cathode or an electron injection layer, and which it impregnation-functioned and was poured 
in is moved by force of electric field, and an electron hole, and has a luminescence function tie this to 
luminescence etc. In addition, an electron hole is poured in, easy and an electron are poured in and a 
difference may be between easy. Moreover, although size may be in a transportation function in which it 
is expressed with mobility of an electron hole and an electron, it is desirable to move either at least. 
[0040] ** As a material of a hole-injection layer prepared if needed [ hole-injection layer ], a thing of 
arbitration can be chosen and used out of what is commonly used as a hole-injection material of a photo 
conductor conventionally, or a well-known thing currently used for a hole-injection layer of an organic 
EL device. A material of a hole-injection layer may have any of impregnation of an electron hole, and 
electronic obstruction nature they are, and either the organic substance or an inorganic substance is OK 
as it. 

[0041] As an example, for example A triazole derivative (reference, such as a U.S. Pat. No. 3,1 12,197 
number specification), An OKISA diazole derivative (reference, such as a U.S. Pat. No. 3,189,447 
number specification), an imidazole derivative (reference, such as JP,37-16096,B) and the poly aryl 
alkane derivative (a U.S. Pat. No. 3,615,402 number specification --) A 3,820,989 specification, a 
3,542,544 specification, JP,45-555,B, a 51-10983 official report, JP,51-93224,A, A 55-17105 official 
report, a 56-4148 official report, a 55-108667 official report, Reference, such as a 55-156953 official 
report'and a 56-36656 official report, a pyrazoline derivative and a pyrazolone derivative (a U.S. Pat. 
No. 3,180,729 specification --) A 4,278,746 specification, JP,55-88064,A, A 55-88065 official report, a 
49-105537 official report, a 55-51086 official report, A 56-80051 official report, a 56-88141 official 
report, a 57-45545 official report, Reference, such as a 54-1 12637 official report and a 55-74546 official 
report! a phenylenediamine derivative (a U.S. Pat. No. 3,615,404 specification --) JP,51-10105,B, a 46- 
3712 official report, a 47-25336 official report, Reference, such as JP,54-53435,A, a 54-1 10536 official 
report, and a 54-1 19925 official report, an arylamine derivative (a U.S. Pat. No. 3,567,450 specification 
and a 3,180,703 specification -) A 3,240,597 specification, a 3,658,520 specification, A 4,232,103 
specification, a 4,175,961 specification, A 4,012,376 specification, JP,49-35702,B, A 39-27577 official 
report, JP,55-144250,A, a 56-1 19132 official report, Reference, such as a 56-22437 official report and 
the West German patent No. 1,1 10,518 specification, An amino substitute chalcone derivative 
(reference, such as a U.S. Pat. No. 3,526,501 specification), An oxazole derivative (thing of an 
indication on U.S. Pat. No. 3,257,203 specifications etc.), A styryl anthracene derivative (reference, such 
as JP,56-46234,A), full - me ~ non -- a derivative (reference, such as JP,54-1 10837.A) and a hydrazone 
derivative (a U.S. Pat. No. 3,717,462 specification --) JP,54-59143,A, a 55-52063 official report, a 55- 
52064 official report, A 55-46760 official report, a 55-85495 official report, a 57-1 1350 official report, 
Reference, such as a 57-148749 official report and JP,2-31 1591,A, a stilbene derivative (JP,61- 
210363.A and a 61-228451 official report --) A 61-14642 official report, a 61-72255 official report, a 
62-47646 official report, A 62-36674 official report, a 62-10652 official report, a 62-30255 official 
report, A 60-93445 official report, a 60-94462 official report, a 60-174749 official report, Reference, 
silazane derivatives (U.S. Pat. No. 4,950,950 specification), such as a 60-175052 official report, 
Conductive polymer oligomer (especially thiophene oligomer) currently indicated by a polysilane 
system (JP,2-204996,A), an aniline system copolymer (JP,2-282263,A), and JP.1-21 1399.A can be 
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mentioned. . . 

[0042] Although the above-mentioned thing can be used as a material of a hole-injection layer A 
porphyrin compound (thing of an indication to JP,63-2956965,A etc.), an aromatic series tertiary-amine 
compound and a styryl amine compound (a U.S. Pat. No. 4,127,412 specification -) JP,53-27033,A, a 
54-58445 official report, a 54-149634 official report, A 54-64299 official report, a 55-79450 official 
report, a 55-144250 official report, It is desirable reference, such as a 56-1 19132 official report, a 61- 
295558 official report, a 61-98353 official report, and a 63-295695 official report, and to use especially 
an aromatic series tertiary-amine compound. 

[0043] As an example of representation of the above-mentioned porphyrin compound, porphin, 1,10 
and 15, 20-tetrapod phenyl-21H, and 23H-porphin copper (II), 1, 10, 15, 20-tetrapod phenyl-21H, and 
23H-porphin zinc (II), 5, 10, 15, 20-tetrakis (pentafluorophenyl)-21H, and 23H-porphin, Silicon 
phthalocyanine oxide, aluminum phthalocyanine chloride, A phthalocyanine (non-metal), a dilithium 
phthalocyanine, a copper tetramethyl phthalocyanine, A copper phthalocyanine, a chromium 
phthalocyanine, a zinc phthalocyanine, a lead phthalocyanine, titanium phthalocyanine oxide, Mg 
phthalocyanine, a copper octamethyl phthalocyanine, etc. can be mentioned. 

[0044] moreover, as an example of representation of said aromatic series tertiary-amine compound and a 
styryl amine compound N, N, N', and N' - the - tetra-phenyl -4 and 4' - diamino phenyl - N, N'- 
diphenyl-N, N'-screw-(3-methylphenyl)-[l and l'-biphenyl]-4, 4'-diamine, 2 and 2-screw (4-G p- 
tolylamino phenyl) propane, 1, and 1 -screw (4-G p-tolylamino phenyl) cyclohexane, N, N, N 1 , and N' - 
the - tetra-p-tolyl -4 and 4' - diamino phenyl - 1 and 1 -screw (4-G p-tolylamino phenyl)-4- 
phenylcyclohexane, A screw (4-dimethylamino-2-methylphenyl) phenylmethane, A screw (4-G p- 
tolylamino phenyl) phenylmethane, N, N'-diphenyl-N, N'-JI (4-methoxypheny) -4, a 4'-diamino 
biphenyl, N, N, N', and N' - the - tetra-phenyl -4 and 4' - diamino phenyl ether - 4 and 4'-screw 
(diphenylamino) KUODORI phenyl, N'and N, N-Tori (p-tolyl) amine, 4-(G p-tolylamino)-4 , -[4 (G p- 
tolylamino) Styryl] stilbene, 4-N and N-diphenylamino-(2-diphenyl vinyl) benzene, 3-methoxy-4*-N, 
and N-diphenylamino still benzene, N-phenyl carbazole, etc. can be mentioned. Moreover, the above- 
mentioned aromatic series JIMECHIRI DIN system compound shown as a material of a luminous layer 
can also be used as a material of a hole-injection layer. 

[0045] Although especially thickness as a hole-injection layer is not restricted, it is usually 5nm - 5 
micrometers. This hole-injection layer may be 1 layer structure which consists of one sort of a material 
mentioned above, or two sorts or more, and may be double layer structure which consists of two or more 
layers of the same presentation or a different-species presentation. 

[0046] ** As the material, a thing of arbitration can be chosen and used for an electron injection layer 
prepared if needed [ electron injection layer ] out of a conventionally well-known compound that what is 
necessary is just to have a function to transmit an electron poured in from cathode to a luminous layer. 
[0047] as an example - nitration full - me - non - a derivative and JP,57-149259,A - An anthra 
quinodimethan derivative currently indicated by a 58-55450 official report, 63-104061 official report, 
etc., Polymer Preprints, Japan Vol.37, a diphenyl quinone derivative indicated by No.3(1988) p.681 
grade, Heterocycle tetracarboxylic acid anhydrides, such as a thiopyran dioxide derivative and 
naphthalene perylene, A carbodiimide, Japanese Journal of Applied Physics, 27, L 269 (1988), A full 
ORENIRIDEN methane derivative currently indicated by JP,60-69657,A, a 61-143764 official report, 
61-148159 official report, etc., An anthra quinodimethan derivative and an anthrone derivative which 
are indicated by JP,61-225151,A, 61-233750 official report, etc., Appl.Phys.Lett, an OKISA diazole 
derivative indicated by Hamada and others at 55, 15, 1489, or the above-mentioned 38th applied-physics 
relation union lecture meeting, a series of electron transport nature compounds currently indicated by 
JP,59-194393,A are mentioned. In addition, although said electron transport nature compound was 
indicated as a material of a luminous layer in JP,59-194393,A, according to examination of this 
invention person, it became clear that it can use also as a material of an electron injection layer. 
[0048] On a metal complex of an eight-quinolinol derivative, and a concrete target, moreover, tris (eight 
quinolinol) aluminum, Tris (5, 7-dichloro-eight quinolinol) aluminum, tris (5, 7-dibromo-eight 
quinolinol) aluminum, Tris (2-methyl-eight quinolinol) aluminum, etc. a metal complex which a central 
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metal of these metal complexes placed and replaced with In, Mg, Cu, calcium, Sn, or Pb can be used as 
a material of an electron injection layer. In addition, that by which a metal free-lancer, metal 
phthalocyanines, or those ends are replaced by alkyl group, a sulfone radical, etc. is also desirable. 
Moreover, a JISUCHIRIRU pyrazine derivative illustrated as a material of a luminous layer can also be 
used as a material of an electron injection layer. 

[0049] Although especially thickness as an electron injection layer is not restricted, it is usually 5nm - 5 
micrometers. This electron injection layer may be 1 layer structure which consists of one sort of a 
material mentioned above, or two sorts or more, and may be double layer structure which consists of 
two or more layers of the same presentation or a different-species presentation. 
[0050] Next, a layered product (a protective layer and/or closure layer) used for this invention is 
explained concretely, referring to a drawing for every invention. At the time of production of an organic 
EL device, a protective layer is used in order to prevent effect of a mechanical failure in the case of 
electrode terminal installation and oxygen, and moisture. A closure layer is used in order to prevent 
effect of external oxygen and moisture everlastingly. 

[0051] 1. An organic EL device of invention of the first invention first is having the closure layer 4 
arranged in an outside of the structure 1 through a protective layer 3 as a layered product 2, as shown in 
drawing 1 . This closure layer 4 consists of more than lots of a double layer which made a lot the oxygen 
uptake layer 41 and the oxygen barrier layer 42. Hereafter, it explains still more concretely about a 
protective layer 3 and the closure layer 4. 

[0052] 1) Although it is not necessary to necessarily prepare if damage is not done to the lower structure 
1 from chemical property of the material itself which constitutes the protective layer closure layer 4, or 
physical contact at the time of the laminating, it is desirable to establish damage on the structure 1 from 
a viewpoint of pressing down to the minimum. In a desirable mode of the first invention, a protective 
layer which becomes the outside surface of the structure first mentioned above from an electric 
insulation inorganic compound is prepared. Although a protective layer should just be prepared on the 
main surface of a counterelectrode at least, especially its thing established all over the outside surface of 
the structure is desirable. Moreover, it is desirable on structure to prepare a protective layer on the main 
surface of a counterelectrode a portion top in which a counterelectrode is not prepared in inside on the 
surface of main of a layer where a counterelectrode became the substrate of a counterelectrode at least in 
an organic EL device formed in a part of main surface of a layer of either a luminous layer, a hole- 
injection layer or an electron injection layer. An electric insulation inorganic compound which is the 
material of a protective layer That what is necessary is just the thing of electric insulation which can 
form membranes with physical vapor deposition (it may be hereafter called PVD) As an example, MgO, 
GeO, aluminum 203, NiO, CaO, Oxides, such as BaO, Fe 203, Y203, Si02, and titanium oxide, A1N - 
BN -- Si - three - N - four - Li - three - N -- etc. - a nitride - SiC - TiC - etc. - carbide - SrS - 
EuS - CuS - ZnS - etc. - a sulfide - or - MgF - two Mg - (- OH - two BaSO - four etc. - 
various kinds of electric insulation inorganic compounds can be mentioned. Especially metal ******, 
such as GeO, MgO and aluminum 203 which can form membranes on comparatively mild conditions, 
and NiO, are desirable by reactant vacuum deposition etc. among these electric insulation inorganic 
compounds. 

[0053] A protective layer which consists of an electric insulation inorganic compound can be prepared 
by PVD according to an inorganic compound to be used. In making into a luminescence side a side 
which prepared a protective layer, it chooses a material and a formation method so that a protective layer 
excellent in translucency over EL light from an organic EL device may be obtained. Although various 
methods are learned as PVD, it is desirable to apply a vacuum deposition method or a spatter. Although 
they are subdivisible as follows, for example, it is applicable even if it is which technique, 
a. b. spatter 2 pole spatters, such as a vacuum deposition method resistance heating method, an electron- 
beam-heating method, a radio frequency heating method, reactant vacuum deposition, a molecular beam 
epitaxy method, hot wall vacuum deposition, the ion plating method, and the ionized cluster beam 
method, the 2 pole magnetron sputtering method, three poles and the 4 pole plasma spatter method, a 
reactant spatter, the ion beam spatter method, or a method that combined these [0054] As for formation 
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of a protective layer, it is desirable to carry out so that the organic substance which constitutes the 
structure which is going to prepare a protective layer may not denaturalize. Although conditions for the 
organic substance not to denaturalize change with properties, such as the class and thermal resistance 
which the organic substance has, if it puts in another way, it is desirable to keep temperature of the 
organic substance general at 200 degrees C or less, and it is desirable to keep at 100 more degrees C or 
less. Of course, it is not this limitation when a material strong against heat is used like a high molecular 
compound as the organic substance of business, such as a luminous layer. Below, desirable formation 
conditions are described according to a method. 

** Methods that it is desirable also in ************ are reactant vacuum deposition and electron beam 
vacuum deposition, for example, when a case where a protective coat which consists of a metallic oxide 
(MgO) with reactant vacuum deposition is formed is taken for an example, vacuum evaporationo time 
amount has 1 or less preferably good hour for 2 or less hours. 20 or less minutes is still more preferably 
good. Especially a degree of vacuum in a vacuum chamber before vacuum evaporationo has 6x10 - 3 or 
less desirable Pa, in a phase which introduced oxygen and/or a steam in a vacuum chamber after that, 
sets preferably 7x10 - 3 or more Pa of pressures in a vacuum chamber to 1x10 - 2 or more Pa, and heats 
and vapor-deposits after this 1x10 - 2 or less Pa of metals Mg which are a vacuum evaporationo raw 
material at 1000 degrees C or less. Especially an evaporation rate has a desirable second in 3nm /or less 
a second lOnm /or less. 

** Generally the spatter method spatter has energy higher than a vacuum deposition method in order to 
calculate material to make it deposit from a target with ion. Therefore, conditions are severer than a 
vacuum deposition method. Especially a desirable method is the reactant spatter method ion beam 
spatter method in a spatter. When a case (sputtering of the metal Mg is carried out, and it oxidizes by ion 
beam of oxygen) where a protective coat which consists of MgO by the reactant ion beam spatter 
method is formed is taken for an example, vacuum evaporationo time amount has 10 or less still more 
preferably good minutes 30 or less minutes preferably for 1 or less hour. Moreover, as for especially 
acceleration voltage of oxygen ion, less than [ 600V ] is desirable below 1200V, and especially the beam 
current has desirable 60mA or less 500mA or less. 

[0055] thickness of a protective layer formed as mentioned above - an evaporation rate and vacuum 
evaporationo time amount - it serves, and it suits, and is come out and decided. Although a protective 
layer can expect the effect so that it is thick, in order to prepare a thick protective layer, vacuum 
evaporationo time amount must be lengthened, or an evaporation rate must be carried out early, and a 
damage of the organic substance in the structure also becomes large in connection with this. Therefore, a 
maximum is needed also for thickness of a protective layer. For example, since a damage which the 
organic substance receives is serious when forming MgO with reactant vacuum deposition, and 
membranes are formed with the highest evaporation rate (10nm/(second)), it is necessary to carry out 
vacuum evaporationo time amount in this case in 20 or less minutes. And a upper limit of thickness at 
this time is about 12 micrometers. On the other hand, a minimum of thickness of a protective layer is 
decided by existence of the protective effect, and generally it is too thin to fully demonstrate a function 
as a protective layer in less than about lOnm. In addition, it is desirable to inhibit property deterioration 
of a luminous layer like a formation fault of a protective layer and a counterelectrode as much as 
possible from from [ in obtaining a long lasting organic EL device ], and it is desirable to form a 
protective layer under vacuum environment for that purpose. And since it is the same, especially a thing 
for which from formation of a luminous layer which constitutes the structure to formation of a protective 
layer is performed under a series of vacuum environment is desirable. 

[0056] Moreover, in this invention, an electric insulation macromolecule can be suitably used as other 
materials of a protective layer. Although this electric insulation high molecular compound should be just 
meltable to fluorine system solvents, such as what can form membranes with physical vapor deposition 
(it may be hereafter called PVD), a thing which can form membranes by chemistry gaseous-phase 
contact printing (it may be hereafter called a CVD method) or perfluoro alcohol, the perfluoro ether, and 
a perfluoro amine, especially a thing that has small moisture vapor transmission is desirable. As an 
example of each electric insulation high molecular compound, the following can be mentioned, 
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respectively. . 

[0057] ** Electric insulation high molecular compound polyethylene which can form membranes by 
PVD, polypropylene, polystyrene, polymethylmethacrylate, polyimide (that to which two kinds of 
monomers were made to deposit on a substrate, and carried out the polymerization.) A technical journal, 
1988 and 30, 22 reference, polyurea (that to which two kinds of monomers were made to deposit on a 
substrate, and carried out the polymerization.) A copolymer of a technical journal, 1988 and 30, 22 
reference, a fluorine system high molecular compound currently indicated by JP,63-18964,A, a fluorine 
system high molecular compound currently indicated by JP,63-22206,A, a fluorine system high 
molecular compound currently indicated by JP,63-2381 15,A, polytetrafluoroethylene, 
polychlorotrifluoroethylene resin, poly dichlorodifluoroethene, chlorotrifluoroethylene, and 
dichlorodifluoroethene, a fluorine-containing copolymer which has cyclic structure (refer to a Japanese- 
Patent- Application-No. No. 129852 [ three to ] official report). 

[0058] ** Electric insulation high molecular compound polyethylene which can form membranes with a 
CVD method [a plasma polymerization method (plasma CVD)], polytetrafluoroethylene, a polyvinyl 
trimethyl silane, poly methyl trimetoxysilane, a polysiloxane, etc. 

[0059] ** A fluorine system high molecular compound currently indicated by electric insulation high- 
molecular-compound JP,63-18964,A meltable to fluorine system solvents, such as perfluoro alcohol, the 
perfluoro ether, and a perfluoro amine, A fluorine system high molecular compound currently indicated 
by JP,63-22206,A, A fluorine system high molecular compound currently indicated by JP,63-238115,A, 
Fluorine system high molecular compounds, such as a copolymer of polychlorotrifluoroethylene resin, 
poly dichlorodifluoroethene, chlorotrifluoroethylene, and dichlorodifluoroethene, and a fluorine- 
containing copolymer (refer to a Japanese-Patent- Application-No. No. 129852 [ three to ] official. report) 
which has cyclic structure. 

[0060] A protective layer can be prepared according to a high molecular compound to be used with r VD 
(high molecular compound of the above-mentioned **), a CVD method (high molecular compound of 
the above-mentioned **), the cast method, or a spin coat method (high molecular compound of the 
above-mentioned **), respectively. Although protection layer thickness in this case is based also on a 
material and a formation method of using, it is desirable that it is lOnm - 100 micrometers. Moreover, in 
making into a luminescence side a side which prepared a protective layer, it chooses a material and a 
formation method so that a protective layer excellent in translucency over EL light from an organic EL 
device may be obtained. Formation of a protective layer by all directions method can be performed by 
[ as being the following ]. 

- PVD can use same method as a case of an inorganic electric insulation macromolecule. Although 
membrane formation conditions change with a raw material and classes of PVD to apply For example, 
in the case of a vacuum deposition method (a resistance heating method, an electron-beam-heating 
method, radio frequency heating method) 1x10 - 2 or less Pa of degree of vacuums before vacuum 
evaporation© preferably in general 6x10-3 or less Pa, Heating temperature of a source of vacuum 
evaporationo is 600 degrees C or less, substrate temperature is 100 degrees C or less preferably [ 200 
degrees C or less ] in general, and it is preferably [ in general / 700 degrees C or less ] desirable to form 
an evaporation rate as 3nm/second or less preferably [ second ] 50nm /or less. 

[0061] - A plasma polymerization which carries out the polymerization of the monomer of gases, such 
as CVD method ethylene and a propylene, by plasma is desirable. Since substrate temperature becomes 
an elevated temperature, the general pyrolysis CVD is unsuitable. 

[0062] - Obtain a protective layer by carrying out an air dried for 8 to 16 hours after dissolving the cast 
method raw material in fluorine system solvents, such as perfluoro alcohol, the perfluoro ether, or a 
perfluoro amine, and developing this solvent to the structure. Although ****** in between, whenever it 
may make it dry exceeding 16 hours if the drying time is 8 hours or more, since a big difference to a 
degree of desiccation does not come out, it is unsuitable. About **** 12 hour is suitable for the drying 
time. Concentration of a raw material in a solution is suitably chosen according to protection layer 
thickness made into the purpose. 

[0063] - Obtain a protective layer by making it dry like a case of the cast method after carrying out 
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suitable amount dropping on the structure which is rotating preferably a solution obtained like a case of 
the spin coat method above-mentioned cast method by 200 - 8000rpm 100 to 20000 rpm and rotating 
this structure for 10 to 30 seconds preferably for further 5 to 60 seconds as it is. Although a drip of a 
solution at this time changes with the structure or magnitude of an organic EL device which it is going 
to close, it is 0.5-3ml preferably 0.6-6ml in the usual structure or a usual organic EL device of 
magnitude (25x75x1. 1mm) of slide glass, although concentration of a raw material in a solution is 
suitably chosen like a case of the cast method according to protection layer thickness made into the 
purpose -- the range -- a case of the cast method -- narrow -- 1-40 from points, such as control of 
thickness, and membranous homogeneity, ~ g/lOOml is 4-20g / 100ml preferably. 

[0064] In addition, also in which method of the cast method and a spin coat method, a vacuum dryer etc. 
is used after an air dried, 30-100 degrees C, it is 50-80 degrees C preferably, and drying further is 
preferably desirable for 8 to 16 hours for 1 to 24 hours. 

[0065] 2) Closure layer ** configuration : carry out the laminating of the group of a double layer which 
has the oxygen uptake layer 41 and the oxygen barrier layer 42 from the nearer one in the cathode 13 
side of the structure 1 at this order more than a lot on said protective layer 3. 
** Thickness : a number - 100 micrometers of numbers have a desirable lot. 

** A laminating method : it is desirable to adopt a laminating method of suppressing damage on the 
structure at the time of a laminating as much as possible. The same laminating method as a protective 
layer can be used. Dip coating, the spin coating method, etc. which are learned as the method of 
application of a macromolecule can be used for others. 

Oxygen uptake layer : ** As a material used for the oxygen uptake layer 41 (i) A small organic 
compound of ionization POTENSHARUI, for example, an electron hole transportation material of an 
electrophotography photo conductor, (ii) oxygen adsorbent compounds, such as an amine system 
compound and a hydrazone compound, (iii) small metals of a work function, such as Fe, Co, nickel and 
Cu whose (iv) metal impalpable powder, for example, particle size, such as a fluorine system compound, 
for example, an inactive liquid of fluorinated hydrocarbon etc., is about several micrometers and alkali 
metal, and a rare earth metal, - for example aluminum, In, Mg, Yb, Zi, Na, K, etc. can be mentioned. As 
a gestalt of an absorption layer of oxygen, distributed films (butyral resin, PC, PS, etc.) to solid-state 
liquids (a vacuum evaporationo film, spatter film, etc.) or a macromolecule of a simple substance of the 
above-mentioned material can be mentioned. 

** As an oxygen barrier layer oxygen barrier layer, polyamide system resin, such as a metallic oxide 
used as a protective layer, a nitride, a fluoride and material with which it is known that an oxygen 
transmission coefficient is small, for example, polyvinyl alcohol, isobutylene isoprene rubber, 
polyethylene, poly nitril system resin, a polyvinylidene chloride (saran), and nylon 6, etc. can mention 
Si system nitride well-known as a PASSHUBESHON film of a semiconductor device etc. As a gestalt of 
an oxygen barrier layer, a vacuum evaporationo film of the above-mentioned material, a spatter film, a 
macromolecule spreading film, etc. can be mentioned. 

** Still more in addition to this, a frame 5 may be further formed in an outside of this closure layer 4 
with glass or resin if needed. 

[0066] 2. An organic EL device of invention of the second invention second is characterized by either 
[ at least ] the protective layer 3 of a layered product 2 or the closure layer 4 containing adsorption, 
occlusion, or the material 6 to consume for oxygen, as shown in drawing 2 . In this second invention, it 
is not necessary to carry out strict distinction with a protective layer and a closure layer. Moreover, only 
one side may be prepared. In addition, when a solid is used as a closure layer, as for a glue line 7, it is 
desirable to use it in order to perform the closure with a substrate more powerfully. A closure layer may 
be made to use also [ glue line ]. making adsorption, occlusion, or a material to consume contain oxygen 
in either these protective layers and a closure layer (henceforth protection closure layer 2') ~ oxygen 
inside an element of a minute amount - adsorption and occlusion ~ or it is made to consume and effect 
of oxygen to an electrode or an organic material is prevented. Material with which adsorption etc. carries 
out oxygen into a glue line may be made to contain. As the adsorption method of oxygen, any of 
physical adsorption and chemisorption are sufficient. In addition, it can say that oxygen is taken in 
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physically [ occlusion of oxygen ], or chemically, and inclusion, an intercalation, and adsorption can be 
mentioned as the method, for example. Consumption of ****** can mean consumption of oxygen by 
chemical reaction, and can mention oxygen and coordination, such as hydroxylation, peroxidation, and 
hydration, as the method, for example. As a gestalt of a protection closure layer, if a substrate and the 
structure can be covered, there will be especially no limit. When a protection closure layer consists of a 
metaled tabular object, a metal thin film, a film made of resin, resin mold goods, and glassware, an 
oxygen adsorbent etc. may be applied, or it may microencapsulate and you may make it apply or vapor- 
deposit. Moreover, when two, a protective layer and a closure layer, are distinguished and prepared, you 
may insert between them. Moreover, when a protection closure layer consists of gel, a letter of half- 
kneading, and liquefied material, an oxygen adsorbent etc. can be kneaded and it can be used 
dispersedly. Moreover, when producing a protection closure layer using thermosetting resin, a 
photoresist, or reactant resin, an oxygen adsorbent etc. can be kneaded in a raw material and can be 
dispersedly used for it. Although various adhesives can be used when pasting up a protection closure 
layer on a substrate, an oxygen adsorbent etc. may be kneaded and used into adhesives. As for a content 
of an oxygen adsorbent etc., it is desirable that it is 10 or less % of the weight among a protection 
closure layer. When it exceeds 10 % of the weight, the homogeneity of a protection closure layer may be 
spoiled. 0.01 - 5% is still more desirable. 

[0067] As adsorption, occlusion, or a material to consume, the following material can be mentioned for 
oxygen, for example. 

** What consists of one or more material chosen from a group which consists of a magnesium oxide, a 
magnesium carbonate, an iron oxide, titanium oxide, a bentonite, acid clay, a montmorillonite, the 
diatom earth (clay mineral), an activated alumina, a silica alumina, a zeolite, a silica, a zirconia, and 
activated carbon (what was calcinated at temperature of 120 degrees C or more among inert gas is 
desirable.) [0068] ** Impalpable powder of a metal (Fe, Co, nickel, Mn, Cr, V, Zn, Cu) of the fourth 
period of the periodic table, A thin film, its metal salt, its oxide, or a metal of the fourth period of the 
periodic table (Fe, Co, nickel, Mn, Cr, V, Zn, Cu), The metal salt or its oxide A magnesium oxide, a 
magnesium carbonate, an iron oxide, titanium oxide, a bentonite, acid clay, a montmorillonite, the 
diatom earth (clay mineral), An activated alumina, a silica alumina, a zeolite, a silica, a zirconia, 
activated carbon (what was calcinated at temperature of 120 degrees C or more among inert gas is 
desirable.) from - 5% or less of concentration which was supported to what consists of one or more 
material chosen from a becoming group and which carries out material support is still more desirable 
preferably [ 10 or less % of the weight ]. For example, a cobalt oxide (II) CoO crystal can be mentioned. 
This material reacts by oxygen and the following reaction formulae with a crystalline compound which 
adsorbs oxygen. 

CoO+1/402 ->l/2Co 203 [0069] ** a hydrocarbon in which a carbon number has carbon which is the 
first class of 3-30, or the second class - for example An alkyl cyclohexane, an alkane, an alkene, a 
cumene, etc. Impalpable powder of a metal of the fourth period of the periodic table, A thin film, its 
metal salt, its oxide, or impalpable powder of a metal of the fourth period of the periodic table, A thin 
film, its metal salt, or its oxide A magnesium oxide, a magnesium carbonate, an iron oxide, titanium 
oxide, a bentonite, acid clay, a montmorillonite, the diatom earth (clay mineral), A thing which one or 
more material chosen from a group which consists of an activated alumina, a silica alumina, a zeolite, a 
silica, a zirconia, and activated carbon was made to support with 10 or less % of the weight of 
concentration, or material which carried out impregnation to activated carbon by 1 or less % of the 
weight of concentration [0070] ** It is the material [0071] which made one or more material chosen 
from a group which consists of a magnesium oxide, a magnesium carbonate, an iron oxide, titanium 
oxide, a bentonite, acid clay, a montmorillonite, the diatom earth (clay mineral), an activated alumina, a 
silica alumina, a zeolite, a silica, a zirconia, and activated carbon support platinum, palladium, a 
rhodium, RUCHINTUMU, or silver with 5 or less (still more preferably 0.001 % of the weight or more 
less than per % of the weight) % of the weight of concentration preferably. A reason for the ability to 
use such material suitably in this invention is explained below. ** a case — a compound with large 
surface area oxygen and an organic substance molecule - adsorbing - capacity -- it is . ** a case ~ 
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the metal itself and oxygen -- oxidizing -- having -- things - oxygen -- consuming . Moreover, a metal, a 
metal salt, and a metallic oxide have the capacity to adsorb oxygen. In the case of cobalt oxide (II), a 
reaction for which a crystal absorbs oxygen and turns into another crystal is used. ** a case -- an alkane 
and an alkene - consume oxygen by the reaction as a metal shown a catalysis by existence and shown in 
the following formula by it. In the case of a metal supported by especially inorganic substance, since 
these products also adsorb oxygen and do not take out oxygen out of a system, it excels. 
[0072] 
[Formula 1] 

R-CH2-R* — — > R-CH-R- 

A-OH 

[0073] 
[Formula 2] 

R-CH = CH-R* 1/202 > R-CH-CH-R ' 



CH-CH-R' 

Ah Ah 

[0074] ** a case -- the same capacity as ** and ** -- it is . When especially activated carbon is used for 
support, it is effective from the size of the surface area. Moreover, the reaction of l/202+C->CO also 
occurs, and a carbon monoxide is adsorbed into activated carbon as it is. 

[0075] 3. The protective layer used for the third invention invention of the third contains a dehydrating 
agent 31, as shown in drawing 3 . As a base material of a protective layer 3 used for the third invention, 
if it is a solid thing at a room temperature, there is especially no limit, for example, it can use an 
inorganic substance like metal membranes, such as polymer, such as polyolefine, a polyether, a 
polycarbonate, and a polyamide, the Du Pont make, the organic substance of the shape of amorphous 
[ like trade name:Teflon AF ], aluminum, and lead, or alpha-Si :alpha-SiC, alpha-C, and GeO. Especially 
Teflon AF is desirable especially. Moreover, as a method of producing a protective layer, although there 
is especially no limit, for example, it can mention the applying method, vacuum deposition, a spin coat 
method, sputtering, a CVD method, etc., since an organic luminescent material is weak with heat, a spin 
coat method is desirable [ a limit ]. As a dehydrating agent 31 made to contain in a protective layer, 
although the anhydrides (sulfuric anhydride magnesium, anhydrous sodium sulfate, etc.) of a salt, 
chloride oxides (a calcium chloride, lithium chloride, etc.) (calcium oxide etc.), silica gel, a zeolite, a 
molecular sieve, activated carbon, graphite, etc. can be used for example, alkali metal or especially 
alkaline earth metal (sodium, a potassium, calcium, magnesium, etc.) are desirable. The content of a 
dehydrating agent is 10 or less % of the weight among a protective layer. The dehydrating agent of the 
amount exceeding 10 % of the weight may destabilize a protective layer. In addition, a closure layer etc. 
may be further prepared in the outside of the protective layer 3 containing a dehydrating agent 31 . 
[0076] 4. The closure layer used for the fourth invention invention of the fourth consists of the light or 
the thermosetting resin layer 43 containing an inorganic composition 44, as shown in drawing 4 . 
Moreover, the laminating of other closure layers may be carried out on this closure layer 4 if needed. 
Moreover, a protective layer may be prepared in this closure layer 4 bottom. A metal particle, an 
inorganic oxide particle, etc. can be mentioned as an inorganic composition 44. Specifically, particles, 
such as an alumina, silica glass, colloidal silica, borosilicate glass, b eucryptite, barium glass, CHITSU- 
ized silicon, CHITSU-ized beryllium, and silicon carbide, can be mentioned. As for these inorganic 
compositions, it is desirable that it is 95 or less % of the weight of a 50-% of the weight or more 
presentation ratio to all closure layers, and it is still more desirable that it is 85 or less % of the weight of 



H 2 0 



S> R- 
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a 60-% of the weight or more presentation ratio. As for especially a limit, as a photoresist, what there is 
not and consists of a polyfunctional monomer, a photopolymerization initiator (photosensitizer), a 
reduction agent, polymerization inhibitor, etc. at least as a presentation before hardening is desirable. As 
a wavelength region of light, although there is especially no limit, it is desirable preferably to contain the 
component which reacts in a light field (380-650nm). By controlling the closure layer 4 by the above- 
mentioned presentation, a uniform film can be formed, contraction and the coefficient of thermal 
expansion at the time of hardening (polymerization) of a closure layer can be controlled, and the 
deterioration accompanying the stress given to an element can be controlled. As mentioned above, the 
laminating of other closure layers may be carried out on the closure layer 4 which consists of a 
photoresist layer 43 containing such an inorganic composition 44. As other closure layers, an oxygen 
barrier layer, a hydrophobic layer, an oxygen adsorption layer, a moisture absorption layer, etc. can be 
mentioned, for example. Moreover, before hardening, since the above-mentioned light or thermosetting 
resin is a fluidity, it can change and harden the configuration of a back side according to the condition of 
installing an organic EL device. For this reason, also when carrying out the laminating of other above- 
mentioned closure layers, the film which has the material which can be solidified by having a fluidity in 
early stages and performing suitable processing, and flexibility is desirable. As such a photoresist or 
thermosetting resin, isobutylene-isoprene-rubber system resin, styrene-butadiene-rubber system resin, 
chloroprene system resin, acrylic resin, an epoxy resin, fluorine system resin, silicone system resin, etc. 
can be illustrated, for example. Furthermore, as for the above-mentioned material, it is desirable that it is 
what is excellent in electric insulation and does not have generating of a by-product in the case of 
hardening, and epoxy system resin and its silicone system resin are desirable especially from this. 
[0077] 5. The layered product used for the fifth invention invention of the fifth consists of what formed 
further at least the organic layer 22 whose oxygen transmission coefficients are 1x10-12 cc-cm/cm2, s, 
and (cmHg) the following, as shown in drawing 5 . It is desirable to carry out the laminating of the 
further waterproof closure layer to this organic layer 22 top or the bottom. Moreover, a protective layer 
may be prepared in this organic layer 22 bottom. You may be the configuration shown in drawing 6 and 
drawing 7 other than the example shown in drawing 5 . As a measuring method of an oxygen 
transmission coefficient, the method indicated by volume [ of polymer chemistry / 16th ] No. 168 
(1959), the method indicated by J.Polym.Sci.part2A-2 vol.8 p.467 (1970) can be mentioned, for 
example. As a concrete material, thin films, such as poly vinylidene chloride (trade name: saran), 
polyvinyl chloride, polyvinyl alcohol, a cellulose, cellophane, and acetic-acid fiber, can be mentioned. 
As the forming-membranes method, there is especially no limit and it can use vacuum deposition, a 
polymerization method, a spatter, the cast method, a spin coat method, etc. In addition, you may be the 
method of carrying out thermocompression bonding of the film which consists of the above-mentioned 
material as the other methods. Furthermore, when using a wet method (for example, the cast method, a 
spin coat method), it is desirable to carry out formation backward membrane formation of the closure 
layer of waterproof chemical resistance beforehand. As mentioned above, although explained for every 
invention, invention from the first to the fifth may be combined suitably. 
[0078] 

[Example] Hereafter, an example explains this invention still more concretely. 

[Example 1] . . 

Using the glass plate (white sheet glass by Hoya Corp.) of the size of 25x75x1. 1mm of production of the 
structure of an organic EL device as a substrate, on this substrate, the ITO film was formed by the 
thickness of lOOnm, and it considered as the transparent electrode (the substrate with which the ITO film 
was formed is hereafter called transparence support substrate). After pure water's washing for 5 minutes 
after cleaning this transparence support substrate ultrasonically for 30 minutes by isopropyl alcohol, and 
carrying out a rinse by isopropyl alcohol after that, it is desiccation N2. Gas was sprayed and it was 
made to dry. Finally photochemical cleaner or cleaning equipment (SAMUKO international company 
make) washed for 10 minutes. The transparence support substrate after washing is fixed to the substrate 
electrode holder of a commercial vacuum evaporation system (Japanese vacuum-technology company 
make). On the resistance heating boat made from molybdenum, N, N'-diphenyl-N, N*-screw-(3- 
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methylphenyl)-[l and l'-biphenyl]-4, 4'-diamine It put in (it having been hereafter called TPD), and 
200mg (henceforth Alq.) of tris (eight quinolinol) aluminum was put into the different resistance heating 
boat made from molybdenum, and the inside of vacuum Champa was decompressed up to 1x10 to 4 Pa. 

[ 200mg ] _ 
[0079] Subsequently, heated said resistance heating boat into which TPD was put to 215-220 degrees C, 
TPD was made to deposit on the ITO film of a transparence support substrate in the evaporation rate of 
0. 1 -0.3nm/second, and the hole-injection layer of 60nm of thickness was formed. The substrate 
temperature at this time was a room temperature. Subsequently, heated the resistance heating boat made 
from molybdenum into which Alq. was put to 275 degrees C, fixing to a substrate electrode holder the 
transparence support substrate with which the hole-injection layer was formed, Alq. was made to deposit 
on a hole-injection layer in the evaporation rate of 0. 1 -0.2nm/second, and the luminous layer of 60nm of 
thickness was formed. The substrate temperature at this time was also a room temperature. Next, heat 
the resistance heating boat made from molybdenum into which (Magnesium Mg) lg was put 
beforehand, and the resistance heating boat made from molybdenum into which (Silver Ag) 500mg was 
put beforehand, respectively, made Mg vapor-deposit with the evaporation rate of 1 .6nm/second, 
coincidence was made to vapor-deposit Ag with the evaporation rate of O.lnm/second, and the electrode 
(counterelectrode) of 160nm of thickness which consists of a mixed metal of Mg and Ag was prepared 
on the luminous layer. The organic EL device was obtained by having prepared the ITO film (electrode), 
the hole-injection layer, the luminous layer, and the counterelectrode on the glass substrate. In addition, 
in this structure, the laminated-structure object is formed with the ITO film prepared on the glass 
substrate, the hole-injection layer, the luminous layer, and the correspondence electrode. Here, lead wire 
was taken out from the Mg: Ag side which is not on ITO and ITO by In sticking by pressure. In this 
condition, once again, it returned to the vacuum tub and decompressed up to 1x10 to 4 Pa. 
[0080] Oxygen was introduced in formation vacuum Champa of a protective layer, and the pressure in 
vacuum Champa was set to 8x10 to 3 Pa. Subsequently, heated the resistance heating boat made from 
molybdenum containing Mg (thing at the time of counterelectrode production) at 485 degrees C, while 
making Mg vapor-deposit with the evaporation rate of 0.5nm/second, it was made to react with the 
oxygen in vacuum Champa, and the MgO film (protective layer) of 0.3 micrometers (300nm) of 
thickness was prepared in the outside surface of a laminated-structure object. 
[0081] It decompressed up to 1x10 to 4 Pa again after that [ of an oxygen adsorption layer and an 
oxygen barrier layer / formation ], and Mg was vapor-deposited as a 0.5-micrometer oxygen adsorption 
layer with the evaporation rate of lnm/second. 0.5-micrometer laminating membrane formation of the 
above MgO was again carried out as an oxygen barrier layer by the same method after that. The element 
was made to emit light behind a laminating to the above and a closure layer. 

voltage (V) Current density (mA/cm2) Brightness (cd/m2) Luminous efficiency 

(Im/w) : 6 10.3 290 Only five pieces were found but the number of the points 

emitting [-less ] light was [ in / in 1 .47 , in addition a luminescence side 

(0.3cm2) / the 10 times as many expansion image as this ] luminescence with quite good homogeneity. 
From the result of the example 1 of a comparison mentioned later, the laminating of a protective layer 
and a closure layer showed that the luminescence engine performance and luminescence homogeneity 
were not spoiled. 

[0082] On MgO (oxygen barrier layer) of the [example 2] example 1, the laminating of Mg and the 
MgO was further carried out by the same thickness by the same method as second repetition unit. The 
element engine performance after closure termination was almost the same as that of an example 1 as 
follows. 

voltage (V) Current density (mA/cm2) Brightness (cd/m2) Luminous 

efficiency (lm/w) The number of the points emitting [ *-less ] light 6 10.0 

270 1 .45 Seven piece * It is observation [0083] with a 10 times as many 

expansion image as this like an example 1 below. 100-micrometer laminating of the Fe impalpable 
powder distribution film to Pori Karr Bode resin (Pc) was carried out in the following procedures 
instead of Mg of the oxygen uptake layer of the [example 3] example 1 . The mean particle diameter of 
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Fe is 5 micrometers, distributed concentration is Pc:Fe=50:30 % of the weight conditions, and it is CH2 
C12. Membranes were formed by the dip painting cloth method from the solution. Next, as an oxygen 
barrier layer, among the vacuum of 1x10 to 2 Pa, high density polyethylene (Idemitsu petrochemical 
company make, trade name:440M) was taught to the alumina crucible, and carried out 1 0-micrometer 
laminating with the vacuum deposition method (crucible temperature: 370 degrees C). The element 
engine performance after closure termination was as follows, and was the same as that of examples 1 
and 2. 

voltage (V) Current density (mA/cm2) Brightness (cd/m2) Luminous 

efficiency (lm/w) The number of the points emitting [-less ] light 6 10.5 

287 1.43 Eight piece [0084] The organic EL device was produced like the 

example 1 except having not prepared the [example 1 of comparison] protective layer, and a closure 
layer (an oxygen uptake layer and oxygen barrier layer). The element engine performance was as 

follows. ^ 
voltage (V) Current density (mA/cm2) Bnghtness (cd/m2) Luminous 

efficiency (lm/w) The number of the points emitting [-less ] light 6 10.6 

304 1.50 Three piece [0085] The element was produced like the example 1 

except having carried out the laminating only of the [example 2 of comparison] protective layer. The 

luminescence engine performance was the same as that of the example 1 of a comparison almost. 

- voltage (V) Current density (mA/cm2) Brightness (cd/m2) Luminous 

efficiency (lm/w) The number of the points emitting [-less ] light 6 10.5 

300 1 .50 Four piece [0086] A homogeneous change of a luminescence 

side was observed by constant current continuation drive at the room temperature (23 degrees C) after 

check element production termination of dark spot depressor effect, and among atmospheric air. The 

number of the points emitting [ 1000 hours after / element production /-less ] light was as follows. 

Measurement was performed with the expansion visual field of being 10 times many as this, like the 

example and the example of a comparison. In addition, the numeric character in a parenthesis shows the 

number which increased from the early value. 

example 1 Example 2 Example 3 Example 1 of a comparison example of 

comparison 2 10 (5) 1 1 (4) 9 (1) 105 (92) 70 (66) 

It turned out that generating of the point emitting [-less ] light is effectively controlled by 

9 consequently the closure layer which is alike and consists of an oxygen uptake layer and an 

oxygen barrier layer more. 

[0087] It is initial 100 cd/m3 at the inside of the check atmospheric air of bnghtness fall depressor 
effect, and a room temperature (23 degrees C). From brightness, change of brightness was measured by 
constant current continuation drive. 

half line (time amount) of brightness **** time amount (time amount) of an 

e]eme nt The example 1 4,600 15,000 An example 2 9,300 20,000 An example 

3 7,500 17,000 The example 1 of a comparison 212 953 Example 2 of a comparison 508 The closure 

layer which consists of a 12,000 oxygen uptake layer and an oxygen barrier 

layer showed that the fall of brightness was suppressed effectively. 
[0088] [Example 4] 

What formed the ITO electrode by the thickness of lOOnm in the shape of [ of the production 
25mmx75mmxl.lmm size of the structure of an organic EL device ] a glass substrate was used as the 
transparence support substrate. After cleaning this ultrasonically for 30 minutes by isopropyl alcohol, 
pure water washed for 30 minutes and prolonged sound wave washing was again carried out for 30 
minutes by isopropyl alcohol at the last. And this transparence support substrate is fixed to the substrate 
electrode holder of a commercial vacuum evaporation system (Japanese vacuum-technology company 
make). N, N'-diphenyl-N, N'-screw-(3-methylphenyl)-[l and 1 '-biphenyl]-4, and 200mg (TPD) of 4'- 
diamines are put into the resistance heating boat made from molybdenum. Moreover, 200mg (Alq.) of 
tris (eight quinolinol) aluminum was put into the different resistance heating boat made from 
molybdenum, and the inside of a vacuum chamber was decompressed up to 1x10 to 4 Pa. Heated even 
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215-220 degrees C even of said boats containing TPD after that, TPD was made to deposit on a substrate 
in the evaporation rate of 0.1-0.3nm/second, and the hole-injection layer of 60nm of thickness was 
formed. The substrate temperature at this time was a room temperature. On the hole-injection layer, 
60nm laminating vacuum evaporationo was carried out from another boat, having used Alq. as the 
luminous layer, without taking this out from a vacuum layer. As for vacuum evaporationo conditions, 
boat temperature was [ the evaporation rate of 0.1-0.2nm and substrate temperature ] a room temperature 
at 275 degrees C. Next, magnesium lg was put into the resistance heating boat made from molybdenum, 
and indium 500mg was put into another resistance heating boat made from molybdenum. The vacuum 
layer was decompressed up to 2x10 to 4 Pa after that, the indium was evaporated in the evaporation rate 
of 0.03-0.08nm/second, and magnesium was vapor-deposited from another boat made from 
molybdenum with the evaporation rate of 1.7-2. 8nm/second with the resistance heating method to 
coincidence. The boat temperature of magnesium and an indium was 500 degrees C and about 800 
degrees C, respectively. The above condition, 150nm laminating vacuum evaporationo was carried out, 
and the mixed metal electrode of magnesium and an indium was used as the couriterelectrode on the 
luminous layer. The structure of the organic EL device of the element configuration of 
ITO/TPD/Alq/Mg:In was made. The initial engine performance of this organic EL device is voltage 7V, 
current density 3.6 mA/cm2, and brightness 105 cd/m3. Power conversion effectiveness 1.3 It was 
lm/W. 

[0089] To the formation Sumitomo 3M make of a protection closure layer, and trade 
name:FURORINATO FC-48, 100ml the amorphism copolymer powder (the Du Pont make --) of 
tetrafluoroethylene, and perfluoro -2, the 2-dimethyl -1 and 3-JIOKI SOL Trade name: The solution in 
which Teflon AFNo.1600 50g was dissolved was put into the glow box which circulated nitrogen gas, 
and after making into fine particles with a mortar lg (Wako Pure Chem make) of activated carbon which 
supported 5 % of the weight of platinum, in addition, stirring distribution was carried out. Next, this 
solution was applied to the above-mentioned structure, the cast film was produced, and it considered as 
the protection closure layer (10 microns of thickness). 

[0090] After adding and carrying out impregnation of the lg of the 0.1 % of the weight support activated 
carbon of palladium to the solution which melted [example 5] isooctane 0.0 lg to ether 5ml, After drying 
100 degrees C for 30 minutes with the firing furnace which circulated nitrogen gas and making it fine 
particles with a mortar, the inside of the glow box which circulated nitrogen gas - the Du Pont make - 
Teflon AFNo.1600 and the Sumitomo 3M make in which 50g was dissolved - in addition to 
FURORINATO FC-43 and 140ml of solutions, stirring distribution was carried out. Next, it applied to 
the structure which used this solution in the example 4, the cast film was produced, and it considered as 
the protection closure layer (0.2mm of thickness). 

[0091] [example 6] Sumitomo 3M make and trade name :FURORIN ATO FC-43,100ml - the Du Pont 
make - Teflon AFNo.1600 and the solution in which 50g was dissolved were made to distribute 0.5g of 
powder of 1 cobalt oxide (II) by the same method as an example 4, it applied to the structure which used 
this solution in the example 4, the cast film was produced, and it considered as the protection closure 
layer (0.5mm of thickness). 

[0092] After having dissolved [example 7] oxalic acid vanadium O.lg in 10ml of distilled water, adding 
and stirring lOg (the Wako Pure Chem make, a trade name: WAKOGERU Q-50) of activated aluminas 
and making it harden by drying with an evaporating dish, it put into the electric furnace and heated at 
600 degrees C in 2 hours. In addition to the paraffin (m. p =42-44 degree C) heated at 50 degrees C, the 
obtained yellow powder was kneaded all over the glow box which circulated nitrogen gas. This solution 
was applied to the structure used in the example 4, was cooled radiationally, the thick film was 
produced, and it considered as the protection closure layer (about 1mm of thickness). 
[0093] the [example 3 of comparison] Sumitomo 3M make - the solution made to dissolve 50g (the Du 
Pont make trade nameiTeflon AFNo.1600) of amorphism copolymer powder of tetra-follow ethylene, 
and perfluoro -2, the 2-dimethyl -1 and 3-JIOKI SOL in FURORINATO FC-43, 100ml was put into the 
glow box which circulated nitrogen gas, it applied to the structure which used this solution in the 
example 4, the cast film was produced, and it considered as the protection closure layer (10 microns of 



http ://www4 . ipdl jpo . go . j p/cgi-bin/tran_web_cgi_ej j e 



3/9/2004 



Page 18 of 20 



thickness). . 

[0094] All over the glow box which circulated the [example 4 of comparison] nitrogen gas, the parattin 
(m. p =42-44 degree C) heated at 50 degrees C was applied to the structure used in the example 4, was 
cooled radiationally, the thick film was produced, and it considered as the protection closure layer 
(about 1mm of thickness). All over the glow box in which the organic EL device of examples 4-7 and 
the examples 3-4 of a comparison circulated nitrogen gas, it is initial brightness 100 cd/m2. The constant 
current continuation drive and the unsteady drive in every month were performed. 

Ream ****** The unsteady drive in every month (Shelf 

life) A reduction-by-half life A destructive life Example 4 4,500 hours 

20,000 hours or more Change[ 12 months after ]-less example 5 5,000 hours 20,000 hours or more 
Change[ 12 months after ]-less example 6 4,000 hours 20,000 hours or more Change[ 12 months after ]- 
less example 7 8,000 hours 10,000 hours or more Example 3 of a change[ 12 months after ]-less 
comparison 150 hours 2,000 hours or more One month after The example 4 of a dark spot generating 
comparison 150 hours 1,000 hours or more One month after Dark spot generating The effect was seen 

by extension of a reduction-by-half life, a destructive life, and a shelf life , 

thus by making a deoxidant etc. contain in it rather than it only attached a protection closure layer. 
[0095] [Example 8] 

The glass substrate with a transparent electrode (the Matsuzaki vacuum company make) which formed 
the 1000A ITO (indium oxide-tin oxide) film in the production substrate glass of the structure of an 
organic EL device was cleaned ultrasonically in the acetone, and, subsequently boiling processing was 
carried out in ethanol. Furthermore, plasma treatment of an air presentation was carried out. This glass 
substrate with a transparent electrode that carried out surface treatment is set in vacuum devices, and 
they are N, N'-diphenyl-N, and N' at the degree of vacuum of 5xl0-6torr. - (3-methylphenyl) -1, the 1'- 
biphenyl -4, and 200A (it is called Following TPD) of 4 , -diamines are vapor-deposited. 100A 
(inclination structured division) of portions in which the component of TPD and the aluminum complex 
(it is called the following Alq3) of 8-oxyquinoline has succeedingly the concentration gradient which 
changes continuously is formed, and it is Alq3 succeedingly. 200A was vapor-deposited. Furthermore, 
200nm vapor codeposition of magnesium (Mg) and the silver (Ag) was carried out by the atomic ratio of 
10:1, and the structure of an organic EL device was produced. 

[0096] the inside of formation of a protective layer, next Sumitomo 3M FURORINATO FC-72 - the Du 
Pont make - Teflon AFNo.1600 and magnesium dust were distributed by ratio which is set to 100:1 by 
the weight ratio, and this was calmly applied on the structure obtained using the syringe, it waited to get 
dry, the actuation same several times was repeated, and the protective layer was formed. All the above 
actuation was performed in nitrogen-gas-atmosphere mind. Thus, since the created organic EL device is 
a perfect solid-state component, it is easy to deal with it, and it does not have worries about a liquid 
spill. Moreover, it learned having left this element in a room temperature and air by experience, and 
after half a year, when direct current voltage was applied, light was emitted to homogeneity and a defect 
was not produced for an element. 

[0097] Except not adding magnesium dust to the protective layer of the element of the [example 5 of 
comparison] example 8, the element was produced by the completely same actuation, and when the 
element left in air was made to emit light, many defects in which the magnitude which is visible on the 
surface of an element in one month also with the naked eye was black arose. 

[0098] The element was similarly produced except having replaced with molecular-sieve 4A (made in 
Kazumitsu Hiroshima) the magnesium as a dehydrating agent used in the [example 9] example 8. 
Consequently, a defect did not arise for an element for four months. 

[0099] The element was similarly produced except having replaced with sulfuric anhydride magnesium 
(made in Kazumitsu Hiroshima) the magnesium as a dehydrating agent used in the [example 10] 
example 8. Consequently, a defect did not arise for an element for three months. 

A dehydrating agent Engine-performance * Mg With 

no defect for six months Example 8 Molecular-sieve 4A With no defect for four months Example 9 
Anhydrous [ MgSO / 4 ] With no defect for three months Example 10 Nothing It is defective generation 
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in one month. The condition of the luminescence side which is example of comparison 5 

when the engine performance impresses direct-current-voltage 10V was observed. 

[0100] [Example 11] 

What produced ITO by the thickness of lOnm with vacuum deposition on the production 
25mmx75mmxl .1mm [ of the structure of an organic EL device ] glass substrate was used as the 
transparence support substrate. This transparence support substrate was performed in isopropyl alcohol, 
ultrasonic cleaning was performed for 5 minutes in pure water after washing for 5 minutes, and UV 
ozone washing was further performed for 5 minutes. SAMUKO, Inc. international research institute 
equipment was used for this UV ozone washing. This transparence support substrate is fixed to the 
substrate holder of commercial vacuum evaporationo equipment (Japanese vacuum-technology 
company make). N, N'-screw (3-methylphenyl)-N, N'-diphenyl [1 and l'-biphenyl]-4, and 200mg (TPD) 
of 4'-diamines are put into the resistance heating boat made from molybdenum. Moreover, 200mg 
(DPVBi) of 4 and 4'-screw (2 and 2 f -diphenyl vinyl) biphenyls was put into the different boat made from 
molybdenum, and the vacuum tub was decompressed up to 1x10 to 4 Pa. Then, the above-mentioned 
boat containing TPD was heated to 215-220 degrees C, TPD was vapor-deposited on the transparence 
support substrate with the evaporation rate of 0.1-0.3nm/second, and the hole-injection layer of 60nm of 
thickness was formed. The substrate temperature at this time was a room temperature. 40nm laminating 
vacuum evaporationo was carried out from another boat on the hole-injection layer, having used DPVBi 
as the luminous layer, without taking this out from a vacuum tub. The boat temperature of vacuum 
evaporationo conditions was 240 degrees C, the evaporation rate was 0.1-0.3nm/second, and substrate 
temperature was a room temperature. This was taken out from the vacuum tub, the mask made from 
stainless steel was installed on the above-mentioned luminous layer, and it fixed to the substrate holder 
again. Next, 200mg (Alq3) of tris (eight quinolinol) aluminum was put into the boat made from 
molybdenum, and the vacuum tub was equipped. Furthermore, lg of magnesium ribbons was put into 
the resistance heating boat made from molybdenum, and into the different basket made from a tungsten, 
500mg of silver wires was put in and they were vapor-deposited. Then, it is Alq3 after decompressing a 
vacuum tub up to 1x10 to 4 Pa. The boat into which it went is heated to 230 degrees C, and it is Alq3. 
20nm was vapor-deposited with the evaporation rate of 0.01-0.03nm/second. Furthermore, silver was 
vapor-deposited with the evaporation rate of O.Olnm/second, and it was begun to vapor-deposit 
magnesium from another molybdenum boat with the evaporation rate of 1 .4nm/second with a resistance 
heating method to coincidence. The laminating vacuum evaporationo of the mixed metal electrode of 
magnesium and silver was carried out by the thickness of 150nm on the luminous layer by the above- 
mentioned conditions, and it considered as the counterelectrode. It aged by impressing the structure of 
this element by a unit of in 5 seconds at 0.5V gap in desiccation nitrogen from 0V to 10V and 0V to - 
10V. 

[00101] Silica glass (catalyst formation shrine make) with a mean particle diameter of 1 micrometer was 
mixed by 70% of the weight of the ratio as formation of a closure layer, next a closure layer to light 
hardening mold adhesives (trade name ARON [ by the Toagosei chemical-industry company ] tight VL). 
Were dropped so that the organic multilayer section and the electrode of the structure of the abo ve- 
mentioned production of this closure layer might be covered, and it was made to harden by sunlight, and 
the closure layer with a thickness of 1mm was formed. [ of an element ] 

[0102] The structure of an element was produced at the same configuration as the [example 6 of 
comparison] example 11, and the production process. The closure layer was formed on the same 
conditions as an example 1 1 on the structure, using the Toagosei chemical-industry company make and 
trade name ARON tight VL as a closure layer. When it produced at a time 50 elements which the 
example 1 1 and the example 6 of a comparison closed, respectively, in the example 1 1, the number of 
the elements which do not have short one by the closure and stopped having the luminescence engine 
performance at all by mechanical destruction was 40 in five pieces and the example 6 of a comparison. 
Moreover, it installed at a time ten elements which the example 1 1 and the example 6 of a comparison 
closed in durability test equipment (SH[ by the TABAE S peck company ]- 220), respectively, and the 
heat cycle durability test which repeats the heat cycle to which 25 degrees C -> 60 degrees C change 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi__ejje 



3/9/2004 



Page 20 of 20 



[ temperature ] 60 degrees C -> 25 degrees C for 30 minutes for 30 minutes 10 times was performed. 
Consequently, there was an element which stopped having the luminescence engine performance at all 
in two pieces and seven examples 6 of a comparison by the example 1 1. The improvement of endurance 
in as opposed to [ compared with the example 6 of a comparison ] improvement in the yield at the time 
of production and a heat cycle in an example 1 1 was clearly found from the two above-mentioned test 
results. 

Tteglass substrate with a transparent electrode (JIOMA tick company make) which formed the 1000A 
ITO (indium oxide-tin oxide) film in the production substrate glass of the structure of an organic EL 
device was cleaned ultrasonically in the acetone, and, subsequently UV washing station (UV[ by the 
SAMUKO, Inc. international research institute company ]- 300) washed. This glass substrate with a 
transparent electrode that carried out surface treatment is set in vacuum devices, N, N'-(3- 
methylphenyl)-l, the l'-biphenyl -4, and 600A (TPD) of ^-diamines are vapor-deposited with the degree 
of vacuum of 5xl0-5torr, and it is the 8-hydroxy quinolinol aluminum complex Alq3 succeedingly. 
500A was vapor-deposited. Furthermore, 2000A vapor codeposition of magnesium (Mg) and the silver 
(Ag) was carried out by the atomic ratio of 10:1, and the structure of an organic EL device was 

[0104] **** of a layered product - the Asahi Chemical Co., Ltd. make and trade name:Saran Wrap (the 
oxygen transmission coefficient of Saran Wrap is 5.3x10-13 cc-cm/cm2 and s- (cmHg)) were put for the 
structure of this element on the structure of this element in the vacuum (10 to 4 or less torrs), and the 
heat press (180 degrees C, 10 seconds) of the portion of the edge of the structure of an element was 
carried out. It is the element produced as mentioned above under the following evaluation conditions 
Initial brightness 1 00 cd/m2 The constant current drive was carried out. 

[0105] It is initial brightness 100 cd/m2, without forming a layered product for the structure used in the 
[example 7 of comparison] example 12 on it. The continuation drive was carried out under the 
evaluation conditions following by constant current drive, the luminescence area after a both 500-hour 
continuation drive and in an element - the case of an example 12 - 3.95cm2 receiving - the case of the 
example 7 of a comparison ~ 2cm2 it was . Evaluation conditions were driven in 25-degree-C dry air 
(1 -4 mixture of gas of oxygen of 99.99% or more of purity, and nitrogen) (inside of a glasscase). 
Consequently, as shown in an example 12, the effect which controls generating of the field non-emitted 
light by closing was seen. 

[Effect of the Invention] As explained above, according to the first of this invention - the third and fifth 
invention, deterioration of the luminescence property by oxygen or moisture is prevented, it can 
continue at a long period of time, a stable luminescence property can be maintained, and a long lasting 
organic EL device can be offered. Moreover, according to invention of the fourth of this invention, 
mechanical deterioration of the element by the temperature cycle can be prevented, it can continue at a 
long period of time, a stable luminescence property can be maintained, and a long lasting organic EL 
device can be offered. Furthermore, by combining the first - the fifth invention suitably, deterioration of 
the element by oxygen, moisture, a temperature cycle, etc. can be prevented, and the long lasting organic 
EL device which was further excellent in quality can be offered. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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